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This Bailey boiler control system assures maximum fuel economy in the 
operation of two 50,000 Ib per hour capacity pulverized coal-fired 
boilers at Toms River. 


How Bailey helps control 
STEAM COSTS AT TOMS RIVER 


With a Bailey-engineered control system you can 
count on a high output of available energy per unit 
of fuel, whether vou operate a small industrial boiler 
or a large central station boiler. 

They did at Toms River — Cincinnati Chemical 
Bailey 


Controls help them save fuel by continuously main- 


Corporation’s plant in Toms River, N. J.! 


taining desired operating conditions. 
Most high-efficiency steam generating plants rely on 


Baile, because: 


1. A Complete Line of Equipment 


Bailey manufactures a complete line of standard, 
compatible pneumatic and electric metering and 
control equipment that has proved itself. Thousands 


of successful installations involving problems in 


measurement, combustion and automatic control are 


vour assurance of the best possible system. 


2. Experience 
Bailey Engineers have been making steam plants 
work more efficiently for more than forty vears. 
Veteran engineer and young engineer alike, the men 
who represent Bailey. are storehouses of knowledge 
on measurement and control. They are up-to-the- 
minute on the latest developments that can be 


applied to your problem. 


3. Sales and Service Convenient to You 
There's a Bailey District Office or Resident Engineer 
close to you. Check your phone book for expert 
engineering counsel on your steam plant control 


problems. Al39-1 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1040 IVANHOE ROAD 


° CLEVELAND 10, OHIO 


in Canada—Balley Meter Company Limited, Montreal 
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ALL IN A DAY’S WORK at 
Ckeatarg Ofprieg 


Every Pittsburgh Piping job is different, but all are alike in one respect . . . to 
control the flow and harness the energy of high temperature steam, gases, 

or liquids at high pressures. It’s all in a day’s work at Pittsburgh Piping 
to fabricate piping for a central station, an atomic energy installa- 
tion, or for industrial and processing operations. Our service 
includes every phase from blueprint through erection: 
engineering, metallurgical control, pipe bending, ma- 

chining, welding, heat treating, inspection, and 

testing. Use these facilities on your high 

temperature, high pressure piping jobs. 


this BIG 
10-TON 


EXPANSION JOINT 


36” carbon steel joint, 
weighing ten tons, for 
cross-over piping in central 
station. 

























Pressure riser condenser, fab- 
ricated of Stainless Steel Type 
347; 2 feet high; wall thick- 
ness equivalent to 4” Schedule 
1608S. Stainless steel pressure 
vessel, for atomic energy ap- 
plication, appeors in back- 
ground. 





Promoting Progress IN POWER AND PROCESS PIPING 


77779 AMO EQUIPMENT COMPANY 


158 49th Street — Pittsburgh, Pa. 











Canada: CANADIAN PITTSBURGH PIPING, LTD., 68 YONGE STREET— TORONTO, ONTARIO 


Atlanta . . Whitehead Building Cleveland Public Square Building 
Chicago . Peoples Gas Building New Orleans P.O. Box 74 
New York... 5 Woolworth Building 
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Water jets can cause ce ' 7 : . } Relining ashpits is expensive. That’s 
abrasion of sshpit floor = ~ oe why power engineers specify heavy- 

ref ¢ ' - 

— —— Y duty B&W Kao rete-D. On job after 
splattered on the walls ; 


may cause spalling. job, in all types of ashpits, this 


refractory castable has withstood the 

heavy abrasive and erosive attacks of 

sprays, jets, rakes and shovels. 

The reason? Specially designed B&W 

Kaocrete-D has the strength and 

hardness needed for tough ashpit service. 

It has unusually high resistance to 

abrasion, erosion and spalling. It also 

saves time because it can be cast or 

gunned in place. 

For the facts and figures on Kaocrete-D, 

as well as Kaocrete-A which is 

recommended for less severe 

a applications, consult your local B&W 

Continuous deposits 7 Refractories Engineer. 

of ash from a stoker- i ; F 

fired boiler have an Send for Bulletin R-40 which gives data 
on B&W Kaocrete Refractory 


abrasive effect on 
this ashpit lining. Castables for lining ashpits. 
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Refractory Castables, Piastics and Mortars « B&W Silicon Carbide 


B&W Ramming Mixes ¢ B&W Kaowool 
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© NEW INSTRUMENT that uses 
two beams of light to solve the diffi 
cult problem of inspection of turbine 
engine blading has been developed 
by Eastman Kodak’s Apparatus and 
Optical Division. It’s called the Ko 
dak Section-Profile Projector and 
permits viewing of an entire section 
of a compressor blade, vane, turbine 
bucket, or half of a forging die. With 
some training, an operator can rap- 
idly measure dimensions of such parts 
to within five ten-thousandths of an 
inch as well as twist to five minutes 
of arc 

In designing the projector, Kodak 
has had chiefly in mind the blades in 
jet engines, but the instrument is ex- 
pected to have uses in other engineer- 
ing fields. 


© DIESEL engine standard prac- 
tices are covered in 1958 Diesel 
Standard Practices for Low and 
Medium Speed Diesel and Gas En- 
gines. This is the fifth edition of a 
reference work first published in 
1930. It’s available from the Diesel 
Engine Manufacturers Assn, 2000 
K St, Washington 6, D. C., at $5 a 
copy. 


© NEW TECHNIQUE pioneered by 
the American Society of Tool Engi- 
neers in putting on its Western Tool 
Show in Los Angeles, Sept 29 to Oct 
3, was a‘‘ charge plate’’ system. When 
a visitor to an exhibitor’s booth 
wanted more information, a follow- 
up call, etc, he simply presented a 
small metal plate on which his name, 
address, title and company were em- 
bossed. By quick stamping of this 
information from plate to a standard- 
ized card, the exhibitor elim:nated 
illegible hand-written requests, in- 
complete data, misplaced calling 
cards. Fittingly enough, the device is 
called an Inquiry Time-Saver 

Whether the charge-plate idea was 
responsible or not, ASTE’s show 
rolled up on-the-spot sales of $4,- 
000,000 in addition to thousands ot 
inquiries. There was even one $500, 
000 sale, by the True-Trace Corp to 
Bridgeport Machines, Inc. Total at- 
tendance was 11,627 


© FIRST industrial customer for 
electricity from the St. Lawrence 
project of the Port Authority of the 
State of New York has turned out 
to be the Massena works of the 
Aluminum Co of America. With 
this new s urce of hydroelectric 
power, Alcoa is closing its nearby 
Grasse River generating station, 
which has been a major supplier of 
Massena energy since 1903. 


© FORMULA to tell industry how 
much money can profitably be spent 
on research is part of a long-term 
study now underway at Case Insti- 
tute of Technology, under sponsor- 
ship of the National Science Founda- 
tion. 

In establishing the formula, data 
for several recent years are being col- 
lected from individual companies, 
and include records of financial per- 
formance as well as research ex- 
penditures over a period of several 
years. Also included are non-con- 
trollable variables that affect a com- 
pany’s profits 

Mathematical development of the 
formula will be aimed at computing 
those variables which increase the 
company’s overall profits. Detecting 
significant changes in variables be- 
yond the company’s control can be 
used in adjusting the mathematical 
solution to the problem, affecting 
those variables which the company 
itself can control 


© 1959 NUCLEAR CONGRESS 
will be held at the Cleveland Audi- 
torium, April 5-9, 1959. 

1959 American Power Confer- 
ence will be held in Chicago, 
March 31 through April 2. This 
will be the 21st annual meeting. 


© FOSTER WHEELER Corp has 
received a contract to construct one 
of the largest surface condensers ever 
built. Unit is a 210,000 sq ft, single 
pass, twin surface steam condenser 
for Commonwealth Edison Com- 
pany’s Crawford Station in Chicago. 
The condenser will be mounted at 





the turbine floor level to serve a 
side-exhaust, cross-compound, 325,- 
000-kw (nameplate ) turbine. 

The unit includes an improved de- 
sign for reverse cooling water flow in 
a single pass condenser making use 
of 72-in. external pipes and a special 
valve arrangement. 


© MOST comprehensive study of 
engineering salaries ever made in 
the U. S. is now being completed 
by Engineers Joint Council. The 
final report to be published this 
year-end will be substantially ex- 
panded over the 1956 survey, with 
over 650 participating organiza- 
tions. It will contain data broken 
down into some twenty industrial 
activities, various levels of govern- 
ment, and engineering education. 
Price of the report will be $3. 


© AUTOMATION, what does it 
mean to production? Jeff 
Hunnicutt, an editor of 
Power ENGINEERING, spoke on this 
theme recently before an engineering 
society in North Carolina 


power 
associate 


Hunnicutt speaks in N. C. 


Hunnicutt points out that with a 
national living standard rising at an 
annual rate of 2.7 per cent and prom- 
ising to result in a gross national 
product of $858 billion within 20 
years, any shortening of the work 
week just isn't in the cards. In addi- 
tion, factory automation must grow 
dramatically within this span. As 
automation grows, so must our pro- 
duction of electric energy. Hunnicutt 
predicts that electric utility generat- 
ing capacity must more than quad- 
ruple in the next 20 years, if our pre- 
sent rate of rise in living standards is 
to be supported. 


© CLEAVER-BROOKS CO, man- 
ufacturer of packaged boilers, has 
acquired the 68-year-old Spring- 
field Boiler Co. The transaction re- 
quired $500,000 for purchase of 
the business, and $500,000 to cover 
working capital requirements. The 
purchase extends C-B product lines 
up to 50,000 Ib of steam an hour 
on packaged boilers and up to 
300,000 Ib on field-erected units. 


© NATIONAL ENGINEER'S 
WEEK for 1959 is set for February 
22-28. National Society of Profes- 
sional Engineers, 2029 K Street, NW, 
Washington, D. C., has various pro- 
motional aids available. Among them 
is a set of one-minute TV films pre- 
senting the theme “Engineering for 
the Space Age.’’ Each film qualifies 
for public service during TV station 
breaks. The set of five is available at 
a cost of $25. Order now 


© FIGHT against air pollution has 
been going on for a long time. 
Arnold Arch, president of the Air 
Pollution Control Assn, reminds 
us that the first specific regula- 
tion of air pollution was in Eng- 
land in the latter part of the 14th 
century. 

A law was enacted that all per- 
sons burning “sea cole’’ should, on 
the first offense, have their furnaces 
destroyed. A man who persisted in 
the error of his ways was to have 
his head cut off. 

Today in this country close to 
10,000 communities have air pollu- 
tion problems. Arch estimates that 
on any given day, the use of air 
pollution control devices is pre- 
venting the escape of about 50,000 
tons of man-made dirt. Sales of such 
equipment have averaged an esti- 
mated $500,000,000 a year for the 
last five years, Arch states. 


© HONORS and anniversaries: 
AIEE’s highest grade — that of Fel- 
low — has been awarded to Ernest 
A. Johnson, vice president in charge 
of engineering, Southern New Eng- 
land Telephone Co; Corbett McLean, 
supervisor, engineering division, Pa 
cific Power and Light Co; and to 
David E. Trucksess, power develop- 
ment engineer, Bell Telephone Lab- 
oratories. 

Kurt F. Wendt, dean of the Uni- 
versity of Wisconsin's College of 


Engineering, has been appointed a 
member of the National Research 
Council. 

Donald C. Burnham, vice president 
in charge of manufacturing for West- 
inghouse, has won ASME'’s Richards 
Memorial Award for achievement by 
a young mechanical engineer. Burn- 
ham is a 1936 graduate of Purdue 
University. 

Yarnall-Waring Co of Philadelphia 
is celebrating its golden anniversary. 
Founders Bernard G. Waring and D. 
Robert Yarnall are now honorary 
chairman and chairman of the board, 
respectively. As part of the celebra- 
tion, Yarway’'s president Frank W 
Miller announced a scholarship award 
program for children of the com 
pany'’s employees. It provides $600 
per academic year, renewable up to 
four or five years, for annual winners 
seeking a bachelor’s degree at ac 
credited colleges or universities. 

TVA is celebrating its 25th birth- 
day. The Agency has now become 
the nation’s largest electric power 
utility, with a generating capacity 
of 10,200,000 kw, 75 per cent of it 
from steam plants. To fuel its steam 
generating plants, TVA now pur- 
chases over $80,000,000 worth of 
coal a year. Its low power rate — 1.2 
cents per kwh as compared to 2.6 
cents for the national average — has 
boosted the valley's household use 
of electricity to over twice the na- 
tional average. American taxpayers 
have invested some $1,500,000,000 
in TVA over its 25 years, and the 
Agency claims an average ‘‘return’’ 
on this investment of about 4 per 
cent a year 


© CANADIAN NATIONAL 
COMMITTEE, World Power Con- 
ference, advises that a number of 
copies of preprints of technical pa- 
pers and general reports printed in 
connection with the recent Cana- 
dian Sectional Meeting are still 
available. Detailed report of that 
meeting was given in the Novem- 
ber,1958 issue of POWER ENGINEER- 
ING. 

These preprints may be pur- 
chased at a cost of 1 cent (Canadian) 
per page. Cost of a complete set of 
papers and general reports is $28 
(Canadian). Send orders direct to 
T. M. Patterson, Honorary Secre- 
tary, Canadian National Committee, 
World Power Conference, 150 
Wellington St, Room 500, Ottawa 
4, Ontario, Canada. 
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DE LAVAL- STOECKICHT 


PLANETARY GEAR 


...for high speeds...high horsepower 


Proved in hundreds of installations abroad 
totalling over 3,000,000 horsepower—now available in America! 


For all high torque power transmission 
applications such as pump turbo-generator 
and compressor drives in industrial, 
municipal and marine installations. 


This cutaway view of the 

De Laval-Stoeckicht Planetary 

Gear shows how it provides 

flexibility for proper load 

distribution throughout the gear 
members. The thoroughly 

proved and tested design is completely 
reliable in transmitting high horsepower 
for high speed applications. @ Highest 
efficiencies (98% or higher) ...no high 
speed bearings . . . less friction losses. 


Check 
These Advantages: ft 











— ie | 
Small Size — Light Weight Convenient Arrangement 


Co-axial or “in-line” arrangement Capacity range shown in 

from 22” to 46” in diameter, depending of gear members takes up far less shaded area on chart below. 
on horsepower requirements. Example: space than porallei axis gears For other applications, contact 
5000 hp planetary unit weighs 1700 Ibs. of equivalent horsepower rating. your De Laval Sales Engineer. 
against 6000 Ibs. for conventional gear. 


Compact—low weight per hp. Sizes range 





| 
GEAR SELECTION CURVES 


es 22” to 46" —~ 
































For further details, ; 
write for Bulletin 2400. 


€ 
Steam Turbine Company 


816 Nottingham Way, Trenton 2, New Jersey 





SSWHAT THEY TELL US 


> PUMPS IN PARALLEL, and how 
system changes affect their operation, 
was the subject of an article by Paul 
N. Garay in the April issue. T. M. 
Reynolds, Jr, test engineer for the 
Ohio Power Co, Muskingum River 
Generating Div, writes: 

We would like 12 copies of this arti- 
cle for our engineering department. 
We feel that this article makes a very 
fine reference when analyzing pump 

May your magazine continue 
presentation of technical 


tests. 
ts fine 


articles. 


> PROS AND CONS of this depart- 
ment’s fly-ash reinjection contro- 
versy have drawn this commentary 
from Lawrence M. Larson, chief en- 
gineer of American Motors Corp’s 
Milwaukee body plant: 


I was much interested in the pros 
and cons of fly-ash reinjection in the 
July and September issues of POWER 
ENGINEERING, and especially in Mr. 
Churchill’s comments. 

We have been operating a spreader 
stoker-fired boiler of 100,000 Ib per hr 
capacity, with 100 per cent return of 
fly-ash (carbon), for six years. In our 
unit, the fly carbon is collected from 
the last pass and economizer hoppers, 
as well as from the collectors, all 
piped to a common hopper and re- 
turned by gravity onto the quiet zone 
of the traveling grate at the rear 
water-wall header, then traveling the 
entire length of the furnace before 
being deposited in the ash hopper 
with the other ash. 

The fly carbon is all burned by the 
time it reaches the ash hopper, as 
many samplings indicate there is very 
little carbon in the total ash. 

In many installations, the fly car- 
bon is blown into the furnace, then 
most of it is re-circulated again, ag- 
gravating the dust loading of the 
furnace. 

An extensive test of the boiler unit 
by a competent group of engineers 
has shown that the average dust load- 
ing of the stack gases is 0.542 lb per 
1000 lb of flue gases (corrected to 12 
per cent CO,) —this with 100 per 
cent reinjection. Legal requirements 
are not over 0.85 lb per 1000 lb of 
flue gases. 

Incidentaily, this boiler unit does 
not have any soot blowers, and at no 
time during shut-downs has any ex 
cessive amount of fly ash or soot been 
found part of the 
etting. 

From 
that the 


lodged in any 


would esti- 


returned 


observation, I 


mate fly carbon 


onto the grate amounts to from 2 to 
5 per cent by weight of the fuel 
burned, depending on the fineness of 
the coal burned, and if this fly carbon 
were discarded, as suggested by Mr. 
Gesell, it would be a direct loss. Fol- 
lowing is an analysis of a representa- 
tive sample of fly carbon taken from 
the return pipes of the last pass and 
economizer hoppers: moisture, 0.10; 
volatile, 1.48; fixed carbon, 53.39; 
ash, 45.03; Btu, 5617. 

In conclusion, we don’t have a fly- 
ash disposal problem, and were there 
no other benefits due to reinjection, 
than the elimination of the disposal 
problem, I would still handle the fly 
ash or carbon the way we do. At 
present we are burning W. Va. splint 
coal, 1-in. by 100 mesh, at an effi- 
ciency of 87-88 per cent. We have 
also burned Illinois bug-dust during 
a test run, also with 100 per cent re- 
turn of fly carbon, and with good 
results. 

The ash-hauling contractor, who 
uses this ash for fill, is well satisfied 
with the grade of ash. 


> HIGH COST of nuclear power 
was the burden of a statement of 
S. B. Roboff, director of marketing 
for Sylvania-Corning Nuclear Corp, 
published in our Preview department 
recently. Roboff said that nuclear fuel 
costs must be reduced “200 to 300 
per cent” before nuclear power can 
become competitive. Reaction to this 
statement, from reader Lawrence A. 
Teasdale of New Haven, Conn., was 
as follows: 

Assuming the original cost of the 
fuel was 100 per cent, what have you 
got when you reduce it 300 per cent? 
Reductions of 20 per cent, 30 per cent 
or 99.9 per cent I can see, but 300 
percent ...! 

Strictly speaking, Reader Teasdale 
is right. What Roboff meant was that 
the fuel cost must be reduced to one- 
half or to one-third of today’s costs 
before nuclear power can become 
competitive. 


> JOHN PHELPS, engineer in the 
University of California’s Office of 
Architects and Engineers, wrote us 
the other day for certain informa- 
tion, and commented: 

I have been reading POWER ENGI- 
NEERING for several years and find its 
articles very helpful, both from the 
practical standpoint and also to en- 
able me to keep up with recent 
developments. 


> ROUNDING UP a group of out- 
standing high school and junior col- 
lege graduates for 1958, the Chicago 
Daily News asked, What will you 
be doing when you're 40? Replied 
John Nielsen, 25-year-old graduate 
from Wilson Junior College: 


When I’m 40 I expect to be earn- 
ing $15,000 a year, allowing for in- 
flation, with a responsible position in 
power engineering. I'll be active in 
local civic groups, maybe in politics 


> CONVERSION from coal firing 
(pneumatic stokers) to fully auto- 
matic gas-or-oil has resulted in higher 
efficiency and operating economies in 
heating for the Roots-Connersville 
Blower Division’s (Dresser Indus- 
tries) plant in Connersville, Ind. A 
new building, 420 by 100 ft, was to 
be added, putting an increased de- 
mand on the heating plant (two 
Springfield boilers, each 400 bhp and 
fired alternately). 

C. A. Wilson, in charge of the 
plant, figured that the new load could 
be satisfied by converting one of the 
boilers to gas-or-oil firing, and heat- 
ing plant costs cut at the same time, 
in spite of anticipated higher fuel 
bills. He was right. 

In November, 1956, an Iron Fire- 
man RC-FA combination burner was 
installed on one of the boilers at a 
total conversion of $12,000. 
Ohio Valley Gas Co provided gas on 
an interruptible rate basis (so far in- 
terrupted only once). Boiler hp was 
increased to a calculated 575. 

Analyzing the figures, Wilson says: 


cost 


In 1954, it cost $33,000 to operate 
the heating plant, of which $17,000 
was in wages one man, three shifts. 
Conversion eliminated heating plant 
salaries, although fuel was higher. 

Calculated on the basis of gas, the 
old load would have taken 37,000,000 
cu ft. New load actually took 55,800,- 
000 cu ft. Cost of the old load, on 
gas, would have been $27,740. Cost 
of the first year of operation, with 
conversion burner satisfying the in- 
creased demand, was $33,500. 


one. 


Roots-Connersville’s conversion burner 


POWER ENGINEERING 





Maintenance and Steam Traps 


... there’sa relationship that goes far beyond 


Good traps and good trapping have 
a greater effect on your mainte- 
nance costs than does trap mainte- 
nance itself. By that we mean that 
the right traps, properly selected 
and installed, and with the benefits 
of a preventive maintenance pro- 
gram, will save far more mainte- 
nance dollars than they will cost. 
Under the pressure of spiralling 
maintenance costs, this thought 
becomes mighty important. Let’s 
take a look at what it involves: 
Proper Selection of Steam Traps 
1. Be 
trap. 
2. Be 
for the 
3. Be sure it’s first rate in design 
and construction. 


sure it’s the right type of 


sure it’s sized right and is 
correct operating pressure. 


Proper Installation of Steam Traps 

1. Install them so they are ac- 
cessible for inspection and mainte- 
nance. 

2. Install a test valve. 

3. Use a union or unions. 

4. Use a shutoff valve or valves. 

5. Use astrainer ahead of the trap 
if dirt conditions are bad. 

6. Use a by-pass only where con- 
tinuity of service is imperative. 
and outlet 


7. Standardize inlet 


connections. 
Preventive Maintenance Program 

1. Test trap regularly for proper 
operation. (Trap size, operating 
pressure and importance determine 
frequency.) 

2. Inspect internal mechanism at 
least once a year. 

You Get Indirect Benefits 

As Well 
The direct benefits of the plan out- 
lined are pretty obvious — good 
traps, properly selected, require 
less maintenance... testing and 
inspection prevents troubles that 
lead to maintenance. 

However, this plan provides in- 
direct benefits which reduce main- 
tenance in other parts of the plant 
as well: 


Good traps save steam and 
reduce the load (and consequently 
maintenance) on fuel handling and 
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trap maintenance alone 





THAT CAN REDUCE YOUR M 


O STEAM 
C] CONDE 


Trap open. Condensate entering 
trap has caused bucket to lose buoy- 
ancy. Weight of bucket times lever- 
age pulls valve open. Air is dis- 
charged along with condensate 





HERE’S THE STEAM TRAP DESIGN 


AINTENANCE PROBLEMS 





NSATE 


Trap closed. Steam has floated in- 
verted bucket; valve is held tightly 
closed by system pressure. Air enter- 
ing trap passes through bucket vent 
and accumulates at top of trap. 








burning equipment and on ash 


handling equipment. 

Good traps protect the system 
by eliminating water hammer and 
preventing the damage it can do. 


Good traps discharge carbon 
dioxide before it can go into solu- 
tion to form corrosive carbonic acid 

—less corrosion, less maintenance. 


Good traps increase production 
to reduce the length of time equip- 
ment must operate or reduce the 
amount of equipment needed... 
either way maintenance is reduced. 


How to Go About It 
(The Sales Pitch) 
We admit we're prejudiced, but we 
don’t think there is any better way 
to select steam traps than with the 
help of the 44 page Armstrong 
Steam Trap Book. Here in a single 
source is specific data on the selec- 
tion and sizing of traps, how to in- 
stall them for best results, and how 
to maintain them most economically. 


The Steam Trap Book will also 
give you full information on the de- 
sign and construction of Armstrong 
Inverted Bucket Steam Traps that 
offer these important maintenance- 
reducing advantages: 

1. Armstrong Traps are depend- 
able. 
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2. Armstrong Traps require no 
adjustments — go from full load to 
zero load automatically. 

3. Armstrong Traps are self-scrub- 
bing—ordinary dirt conditions can’t 
hurt them. 

4. Armstrong Traps have long-life 
parts — valve and seat are heat 
treated chrome steel — lever assem- 
bly and bucket are stainless steel. 

5. Armstrong Traps have water 
sealed valves to minimize wire 
drawing and erosion. 

Ask for your copy of the Steam 
Trap Book—there is no obligation. 
Then test Armstrong Trapping. If 
you are not completely satisfied 
with the results, you can return the 
traps for a full refund of the pur- 
chase price. You can’t lose much 
that way. Call your local Armstrong 
Representative or Distributor, or 
write 


Armstrong Machine Works 
8108 Maple Street 
Three Rivers, Michigan 


4 ARMSTRONG 
STEAM TRAPS 





here is what you need for better 
BOILER WATER LEVEL INDICATION / 


YARWAY REMOTE 


LIQUID LEVEL 
INDICATORS 


Y 


Boiler water levels and other liquid levels requiring 
remote indication can be handled completely by 
a Yarway system. 

Heart of the system is the Yarway Remote 
Liquid Level Indicator that gives instant, accu- 
rate readings because the mechanism is operated 
by the boiler water or other liquid itself. The 
pointer mechanism is never under pressure. Clear, 
“wide vision’’ face permits easy readings from 
any angle. 

The Yarway Indicator conforms with A.S.M.E. 
Boiler Code Committee ruling (Case #1155) per- 
mitting two independent remote level indicators 
of compensated manometric type to replace one 
of two required gage glasses for boiler pressures 
900 psi and above. 

Electronic Secondary Indicators can be added 
at any point in the plant. Remote Hi-Lo Alarm 
Signals (lights and/or horns) can be connected 
for additional safety. 

Primary indicators fully compensated for every 
pressure change in boiler also available. 

For permanent record of changing levels, the 
Yarway Hi-Lo-Graph Recorder can be furnished. 

Over 12,000 Yarway Remote Indicators have 
already been installed. For full details, write for 
Yarway Bulletin WG-1824. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
Branch Offices in Principal Cities 


RECORDERS 


To provide permanent 24-hour 
record of liquid levels. 


REMOTE SIGNALS 


Hi-Lo Alarms. 
Lights and/or 
Horns. 


ELECTRONIC SECONDARY 
INDICATORS 


FULLY COMPENSATED 

INDICATORS 
To supply addi- 
tional indication at 
cation under any point without 
every boiler op- pressure connec- 


| 
| 
for completely | 
| 
erating condi- tions. 
| 
| 
| 
| 
| 
| 


accurate indi- 


tion. 
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OLOR-PORT 


BOILER WATER LEVEL GAGE 


for pressures 900 to 3000 psi 
® two-color 


readings! 


@ reduced 
maintenance! 


® increased 
availability! 


Now Yarway offers brilliant 
two-color boiler water level 
readings, combined with simplic- 
ity of gage maintenance and 

increased availability. 


With the new Yarway Color- 
Port Gage, water space shows green, 
steam space shows red. A full gage 
is all green and an empty gage all red. 








The Color-Port Gage is serviced 
quickly in place by simple replacement 
of individual cover-glass assemblies. 
Each cover assembly is held solidly in 

place by four socket head capscrews and 
the ‘floating assembly’’ design applies 
safe predeter- 





mined loads on 
glass ports, reduc- ee 
ing thermal shocks, 


and permitting 

faster warm-up. 
Increased availability 
means longer service 
life. 





Write today for new 
Bulletin we-1814, 
completely describing Side view of Yarway Color- 
on . . Port Water Level Gage with 
Yarw ay Color Port High illuminator, circulating tie-bar 
Pressure Water Level and Welbond gage valves. 











Gages. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Penna. 
BRANCH OFFICES IN PRINCIPAL CITIES. 


-». @ good way to Apery 
ZA COLOR- PORT | nnn 
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EDWARD PRESSURE-SEAL ANGLE VALVE 





What’s New from Edward Valves @ 


New Products . . . Problems and Solutions. . . Information 
on Steel Valves from Edward, Long-Time Leader in the Field! 





Not A Single Failure Reported In 5 Years 


on unique “Pressure-Seal”* body-bonnet joint! 


Advances in service temperatures (above 
800 F) led to introduction, in 1945, of com- 
mercial steel valves with pressure-seal bonnet 
joint construction. These superseded bolted 
joint valves of earlier design. 


The original 45° pressure-seal gasket, used 
by Edward and other manufacturers, was a 
significant improvement in minimizing leak- 
age. But scientists in the Edward Research 
Laboratories refused to accept this as the 
best that could be done, set out to develop 
a better pressure seal joint. 


In 1953 Edward research paid off: a com- 
pletely new Edward pressure-seal design— 
with 25°-65° joint—was introduced. Design 
is shown in diagram on this page. The change 
in gasket angle, plus other Edward improve- 

ments described 

[ here, brought an 

end to bonnet joint 

freee leakage in pressure- 
RING seal valves. 

















Literally thou- 
sands of Edward 
pressure-seal 
valves have been 
installed since 1953 
in a great variety 
of services. Of 
these, not a single 
case of failure has 
ever been reported. 














Here’s Why Edward Improved 
**Pressure-Seal’’ Succeeded: 


SEALING AREA MULTIPLIED! 
Improved gasket design triples sealing surface area, 
virtually eliminates possibility of leakage. 


SEALING FORCE DOUBLED! 

Angular relationship of bonnet, gasket and body 
directs more line load outward against the gasket, 
doubles sealing force. 


SPECIAL GASKET SEAL-COATING! 

A special corrosion-resistant malleable coating (.001 
inch thick) is applied to gasket, flows into minute 
irregularities, assures perfect seal. 


IMPROVED BODY SEALING SURFACE! 

Possibility of any microscopic casting porosity in 
vital body-gasket sealing zone is avoided by inlay of 
corrosion resistant hard-surfacing material. 


EASY DISASSEMBLY! 

Body bore has been enlarged just above gasket 
area; this permits gasket to be easily lifted out, after 
segmental retaining ring and spacer are removed. 


GASKET DAMAGE ELIMINATED! 

Sharp edge of gasket has been rounded-off, elimi- 
nates possible damage to gasket during handling or 
storage. 


EDWARD VALVES, INC. 


1230 West 145th Street, East Chicago, Indiana 


Subsidiary of 
ROCKWELL MANUFACTURING COMPANY 


Represented in Canada by 
LYTLE ENGINEERING SPECIALTIES, LTD., 360 Notre Dame St. W., Montreal |, Que. 


Edward builds a complete line of forged and cast steel valves from 4" to 
18”; in globe and angle stop, gate, non-return, check, blow-off, stop-check, 
relief, hydraulic, gage and special designs; for pressures up to 10,000 
lbs; with pressure-seal, bolted, union or welded bonnets; with screwed, 
welding or flanged ends. *T.M. Reg. U.S. Pat Off. 
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When a motor we installed 


single phased, — 


Fusetron Fuses saved 
our reputation 


and a $200 rewind job 


C. &. MWcldrum, owner 


MELDRUM ELECTRIC COMPANY 
HOUSTON, TEXAS 


“Recently I sent several of my men to install a 50 h. p. 
air conditioning unit for a customer. 


“It seems that my man who wired the 200 amp. switch 
failed to tighten a lug. He just hung the wire on the lug and 
then forgot to tighten it. 


“When the unit was started, it didn’t take long for 
trouble to develop. The loose connection caused one Fuse- 
tron fuse to blow. The motor started to run single phased 
but before any damage could result the other Fusetron fuses 
protecting the motor also blew and shut down the motor. 


“My company stands behind its work. If the motor 
would have burned up, we would have rewound it without 
question. I know this would have cost us at least $200. 


“What is important too, our reputation was saved and 
we have a satisfied customer. if the Fusetron fuses had not 
given us an opportunity to go back and do the job right 
before the motor was damaged, we would have been in a 
‘hot’ spot.” 


—_ 


For safe, modern, money-saving protection install FUSETRON dual- 
element FUSES and BUSS Hi-Cap FUSES throughout entire Electrical System! 
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E. R. O’CONNER 


BUSS FUSEMAN 


Cc. B. MELDRUM 


MELDRUM ELECTRIC 


Why Fusetron Fuses Provide Safest, Simplest 
Way to Prevent Damage from Single Phasing 
When single phasing occurs, the current in the 
remaining phase increases about 100%. (Theoretically 
73% but change in efficiency and power factor makes 
it about 100%. 


This 100% overload on Fusetron fuses of motor- 
running protection size opens them and shuts down the 
motor. 


Such dependable protection against motor burnouts 
from single phasing has never before been available. 


You too, Can Get Safer, More Dependable and 

Money-Saving Protection with Fusetron Fuses 

FUSETRON dual-element fuses provide 10 point 
protection against electrical troubles. This is unlike 
circuit breakers or ordinary fuses which, except in 
rare cases, protect only against short-circuits. 


In Addition: Fusetron Fuses Require No 
Maintenance or Recalibration 


They are calibrated at the factory by engineers. Once 
properly installed, they require no inspection or down- 
time necessary on mechanically operated devices. There 
are no hinges, pivots or contacts to stick or get out of 
order. Dust, corrosion or oxidation cannot increase a 
Fusetron fuse’s capacity or lengthen its blowing time. 

After years of inactivity, a Fusetron fuse will give the 
same safe, dependable protection if called upon to open 
as it would have on the day it was installed. 


For Loads above 600 and up to 5,000 amps 
. »» Use BUSS Hi-Cap Fuses 
They have an interrupting capacity sufficient to 
handle any fault current regardless of system growth. 
They can be coordinated with Fusetron fuses on 
feeder and branch circuits to limit fault outages to 
circuit of origin. 


é Bulletin FIS on Fusetron fuses 
for more intormation, write for. -- gine, Hcs on BUSS Hi-Cap fuses. 


BUSSMANN MFG. DIVISION - McGraw-Edison Co. University ot Jefferson, St. Lovis 7, Mo. 


Ce) ; 
< “hs = Sy 
* a: TON . $¢.L0% 
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You too 


can buy with confidence 


from ERIE CITY 


@ Erie City . .. pioneer in the development of the 


2-drum boiler and the application of water walls 


to furnace design . . . offers a complete modern line of E R ! E C | TY 2- D R U M 
2-drum steam generators to solve your most — GENERATORS 


complex steam problems. 

Installations such as shown here indicate the 
versatility and acceptance of the Erie City 2-Drum 
Steam Generator. The wide range of sizes adapted to 
all types of mechanical firing prove the adaptability 
of Erie boilers to all classes of industry. The broad 
experience of Erie City qualifies it to combine proper 
boiler selection with efficient use of modern heat 
recovery equipment and proper application of firing 
equipment. Add to this the fact that Erie City 
Generators are designed to include the best of modern 
utility standards and then you know “You can 
depend on Erie City for sound engineering” 
is not just a statement. It is a positive fact that will 


prove to be of value and profit to you. 


Write for new general catalog SB-508-2M. 


You can depend on Erie City for sound engineering 


ERIE CITY IRON WORKS: Brie, Pa. 


STEAM GENERATORS + SUPERHEATERS + ECONOMIZERS + AIR PREHEATERS 
WASTE HEAT BOILERS + FIRE and WATER TUBE PACKAGE BOILERS 
Otl and GAS BURNERS + STOKERS + PULVERIZERS 
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150,000 #/hr. Erie City 2-drum Steam 
Generator, gas fired, at DIERKS PAPER CO., 
Pine Bluff, Arkansas 
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Steel stack and breeching being gun-lined with refractory concrete (made with LUMNITE calcium-aluminate cement 
at United Illuminating Company, New Haven, Conn. Gunite Contractor: Pressure Concrete Co., Newark, N. J. 


ATLAS LUMNITE in stack linings... protects steel 
shell from corrosion and heat 


e Refractory concrete linings (made with ATLAS* LUMNITI 
cement) resist the corrosive action of flue-gas condensate which 
forms on stack surfaces. 

e Concrete retains high strength under continued exposure to heat 
and frequent heating-cooling cycles. 

e Placement is fast, easy, economical — by guniting, pouring 
or plastering. 

@ Downtime is reduced because concrete reaches service strength 
in 24 hours 

For maximum convenience, use castables made with LUMNITE* 

cement. These are packaged mixtures, ready for use. Simply add 

water, mix and place. Made and distributed by leading 
manufacturers of refractories, 


prin nc a Universal Atlas Cement 
Wthuninuarke Division of United States Steel 





OFFICES: Albany - Birmingham * Boston - Chicago* Dayton + Kansas City + Milwaukee + Minneapolis - New York + Philadelphia + Pittsburgh + St. Louis + Wace 
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Automatic end-point testing 
N oth i n g g ets b y device developed by 
Standard Oil research men 


makes certain of the 


uniform quality of gasoline and 


diesel fuel delivered to you. 


Scientists at Standard Oil never stop in their 
drive to improve and then improve again the 
uniform quality of the petroleum products that 
bear the Standard Oil trade-mark. These engi- 
neering research scientists have now created 
wholly new instruments for performing near 
continuous physical analysis automatically. 


One such instrument automatically performs 
the physical analysis that determines end-point. 
Using it, refineries maintain a continuous in- 
spection of the temperature at which diesel 
fuels are completely distilled. To you, this 
means that Standard is able to maintain a 
constant control over the uniformity and high 
quality of the fuels you use to power your 
diesel engines. It also means that Standard Oil 
power-producing petroleum products, with 
their constantly controlled end-point, burn uni- 
formly, give you uniform high performance. 


This is part of the research pay-out, the “some- 
thing more” research builds into the products 
you buy from Standard. This is your return 
from Standard’s investment in research. And 
now there are 48 district offices in the 15 Mid- 
west and Rocky Mountain states to serve you. 
Call the one nearest you. Standard Oil Com- 
pany (Indiana), 910 South Michigan Avenue, 
Chicago 80, Illinois. 

















Automatic end-point tester works this way. A small sample is 
placed in an electrically heated flask. The temperature is measured 
and recorded during a heating cycle when distillation is accom- 
plished. Distillate is condensed and drained, the flask temperature 
is lowered by introduction of the next sample, and the apparatus 


is ready for another test. 


You expect more from | STANDARD ) and get it! 





REPORT: 


This is growth... 
healthy growth ...anda 
credit to the power industry. 


y, 
in 
y 


For the past half-century, the Duke Power 
Company has been serving the Piedmont Caro- 
linas. Today this utility, covering a 20,000 square 
mile area, has 7 steam and 32 hydro-electric plants 
with a generating capacity of nearly 2% million 
kilowatts . . . 12 billion kilowatt hours a year. 
More than % million customers are being sup- 
plied with instant, dependable power for light, 
protection and comfort . . . reliable power for suc- 
cessful farming and progressive industry. And the 
Duke Power Company is expanding rapidly. New 
units are being constructed constantly. An invest- 
ment of about $30,000,000. annually goes into 
this expansion program to service a fast growing 
area. 

Every one of the present 39 power stations now 
operating this system was designed, constructed 
and developed by the Duke Power Company en- 
gineers. Each plant has been kept modern in 
every respect. And every one of these stations 
uses Chapman Valves. Chapman Valves have been 
used by this system since the turn of the Twenti- 
eth Century. They have been used for many 
sound and practical reasons. 


% 

Chapman steel. valve... 16” x 14” x 
16” . .. pressure seal type, 1500 Ib. 
series. Chafgman is constantly supplying 
growing industries with valves.for in- 
creasingly high pressure and tempera- 
ture service. 
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on the Duke Power Company 
and 
Chapman Valves 


Above: Cliffside units 1, 2, 3, 4. Total Above: Riverbend units 1-7 with a total capacity of Above: Allen Steam Plant — Two additional units now 
kilowatt capacity 220,000. 665,000 kilowatts. under construction. 

Below: Buck units 1, 2, 3, 4, 5, 6. Below: Dan River units 1, 2 and 3. 300,000 kilowatts Below: Lee units 1 and 2. 385,000 kilowatts. Unit 3 
460,000 kilowatt capacity. total capacity. opens December 1958. 


Te CHAPMAN VALVE 


Manufacturing Company INDIAN ORCHARD, MASSACHUSETTS 


Study the record of The Chapman Valve Manufacturing Company for the past 75 years and you’ll find the many 
reasons why Chapman Valves are used by Duke Power and many other important Companies in many fields of 
endeavor. Chapman designs, develops, produces and delivers valves —- that meet the requirements of today and 
of tomorrow. A consultation between Chapman engineers and yours, with no obligation to you, is sincerely 
recommended. Simply write . . . today, anytime, soon. 
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In new plants 
large and small... 


The C-E 

high 

temperature 
~ water boiler 

offers 

Savings 

of 


10 to 20% 


Shop assembly view showing steel frame and pres- 
sure ports for 25-million Btu unit prior to installation of 
refractory, insulation block, and welded gastight casing 


Compactness of C-E HCC Boilers is demonstrated in this view of 
two 10-million Btu units installed at a new Michigan high school 


COMBUSTION ENGINEERING 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. C-190 


EACTORS, PAPER MILL EQUIPMENT: PULVERIZERS. FLASH ORYING SYSTEMS. PRESSURE VESSELS; SOIL PIPE 
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The list at right points up the versatility and 
widespread acceptance of Combustion Engineering’s 
HCC boiler. For industrials, schools, institutional 
use, military bases— wherever there is extensive 
space to be heated —C-E high temperature 

water has a place. 


Featuring the same principle applied by Combustion 
in many of its large utility boilers, the C-E LaMont 
Controlled Circulation Hot Water Boiler offers a 
compact and effective arrangement of heating 
surfaces. This design gives precision temperature 
control, and, dependent upon local conditions, the 
HCC can save 10 to 20 per cent in maintenance 
and operating costs—a significant factor when 
considering a heat source. 


Available in a wide capacity range—from 10 to 
300-million Btu’s—these boilers operate at water 
pressures up to 500 psi and temperatures to 470 F 
or higher. The smaller capacity HCC’s are 
completely shop-assembled, while the intermediate 
and large units are shipped in varying stages of 
assembly. This C-E practice greatly reduces 
erection costs. 


If you are in the market for boilers, either for space 
heating or process requirements, it may prove 
greatly to your advantage to investigate C-E high 
temperature water as your heat source. 


Because individual needs vary, both steam and hot 
water have their applications. Combustion 
Engineering can furnish either, and our engineers 
are exceptionally qualified to discuss impartially 
with you or your consultants the method most 
suitable for your situation. 


Write for further details on Combustion 
Engineering’s High Temperature Water Boilers. 


“at “Se, 
~~. en ee 
~., 


One of the many large plants using C-E High Tem- 
perature Water Boilers is Convair-Astronautics Divi- 
sion of the General Dynamics Corporation. Installed 
at this new $40-million center for Atlas Interconti- 
nental Sallistic Missile research, development, man- 
ufacture, and primary testing are two 30-million Btu 
HCC Boilers 
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Firing aisle shows both Union 
tron Works boilers . . . identical 2- 
drum, bent-tube type with a nor- 
mal rating of 70,000 |b/hr. These 
units are fired by Detroit Roto- 
grate Spreader Stokers 


Furnace ash and dust from Prat-Daniel 
Collectors are conveyed pneumatically 
to this 50-ton ash storage silo. Rotary 
dustless unloader assures a clean oper- 
ation. Ash handling system is by United 
Conveyor Corp. 


Combustion controls and 
instruments — centered in 
this control panel by Hays 
Corporation — regulate 
combustion and auxiliary 
operations automatically. 
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Coal scores with 
A Notre Dame 


University power plant burns coal for modern steam generation 


per dollar, while automatic operation trims labor 
costs and eliminates smoke problems. What's 
more, tremendous coal reserves and mechanized 
mining procedures assure you a_ constantly 
plentiful supply of coal at stable prices. 


Enrollment growth and building expansion had 
put a strain on the power plant at the University 
of Notre Dame, South Bend, Ind. After careful 
study—by the consulting firm of Albert Kahn 
Associated Architects and Engineers, of Detroit 
—a decision was made to modernize steam 


facilities and add power generating equipment. Consult an engineering firm 


Two new coal-fired boilers, a turbo-generator 
and auxiliary equipment were installed. 

Maximum efficiency is achieved through auto- 
matic combustion control and complete instru- 
mentation. Today steam is generated economic- 
ally. Another noteworthy result of these innova- 
tions has been the cleanliness of operation . . 
making Notre Dame’s power plant a model of 
good housekeeping. 


Coal is lowest-cost fuel 


Today, when the annual cost of fuel often equals 


If you are remodeling or building new heating 
or power facilities, it will pay you to consult a 
qualified engineering firm. Such concerns— 
familiar with the latest in fuel costs and equip- 
ment—can effect great savings for you with the 
efficiency and economy of coal. 


Technical advisory service 


To help you with fuel problems, the Bituminous 
Coal Institute offers a free technical advisory 
service. We welcome the opportunity to work 
with you, your consulting engineers and archi- 


tects. If you are concerned with steam costs, 
write to address below or send coupon. Ask 
also for case histories booklet, complete with 
data sheets. You'll find them informative. 


the original cost of the boilers, you should know 
that bituminous coal is the lowest-cost fuel in 
most industrial areas. And modern coal-burning 
equipment gives you 15% to 50% more steam 


BITUMINOUS COAL INSTITUTE 


Department PE-12, Southern Building, Washington 5, D.C. 


SEND COUPON FOR NEW “Guide Specifications for 
Underfeed Stoker Fired Low-Pressure Heating Plants.” 
Heavy demand for the first edition of this booklet, 
adaptable for design loads 3,000 to 26,000 EDR steam, 
has justified an expanded edition covering application of 
underfeed stokers to firetube, watertube and sectional cast 
iron boilers. Complete specifications criteria cover all 
aspects of typical heating plant 





PE-12 


BITUMINOUS COAL INSTITUTE, Southern Bidg., Washington 5, D. C. 
Gentlemen: Please send me: 

(J Guide Specifications Booklet (1 Case 
() I am interested in your advisory service 


histories on larger plants 


Name 


Title 


Exterior view of Notre 
Dame power plant. Careful 
planning of design com- 
bines spacious interior and 
pleasing exterior lines to 
maintain campus beauty. 
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How do | clean out 


this gunk? What do | do with it? 


Brine tanks never need cleaning out 
when you use sludge-free Purex Salt 


Yes, we mean never! You prevent costly These filter pads (approximately 1/6 actual size) show you how much 
¥ insoluble matter (sludge) you get in just 5 Ibs. of various types of salt 
shutdowns for maintenance. You save 


time and completely eliminate labor costs 
r cleaning out brine tanks. For Morton 

»urex Salt is 100% soluble. It will leave 

10 accumulation of sludge—shale and 


ilphates—in either your brine or water- 
softening system 


Ash 


What's more, none of your purchase price 

or freight bill for Purex goes toward paying ~_ 
o orton 

r insolubles. This is an important saving, 


j Purex 
for in every 100 Ibs. of ordinary salt you Evaporated 
buy, you assume the risk of paying for up Salt 
to 5 Ibs. of shale and sulphates. In a 50-ton Tests for insolubles taken from these random samples show you 

, P that Morton Purex is the only one that contains no wasteful sludge 
carload of ordinary salt, you may pay for as or insolubles. 
. cn , nd . For more information about Morton Purex Sait and for free, expert 
y oh ec RF Tyw ine # eljic qd vou his ° 
- aS 9,UUU IDS. OT SIU ige And yvu buy help on any water-softening or brine-making problem, write or wire: 
salt with “built-in'’ maintenance problems. 


With sludge-free Morton Purex Salt, you 
get high-purity evaporated salt made in a MORTON SALT 
controlled-particle size to prevent packing COMPANY 
and channeling. Purex can be used in bulk 
wet storage systems and in the Morton 
Model E Brinemaker. 


INDUSTRIAL DIVISION 


Dept. PoE 12-58, 110 N. Wacker Drive 
Chicago 6, Illinois 
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WATER CONDITIONING 


101 Ion Exchange Explained — Nal- 
co Bulletin Z-5, ‘Water Conditioning with 
Nalcite Ion Exchangers,”’ is a 60-pp hand- 
book explaining the ion exchange technique 
ind detailing several types of ion exchange 
systems and the quality of water supply 
each can produce. Softening, dealkalizing, 
and demineralizing processes are discussed 
from standpoint of equipment and chemi- 
cals required. National Aluminate Corp. 


102 Demineralizing Handbook — 
Publication 5800-D is a 36-pp handbook on 
demineralizing featuring sections on his- 
tory of water treatment, definition of 
erms, building the demineralizer system, 
ind describing various types of demineral- 
izer operations, Photos, drawings, flow dia- 
grams, and graphs are included, as well as 
table showing operating results and costs. 


; 


Cochrane ( orp. 


INSTRUMENTS, CONTROLS 
103 


scribed in 
process instruments, 


Process Instruments — De- 
52-pp Catalog 2 is a line of 
including indicators, 
ransmitters, recorders and controllers for 
flow, pressure, temperature, density, vis- 
cosity and consistency. Photos, drawings 
and diagrams are included, with detailed 
data capacities and specifica- 
dimensions, operational! limitscurves, 
and other information. 


selection 
tions, 
sizing nomographs, 


Fischer & Porter Co 


104 Recorders, Indicators — Bulle- 
tin GE A-6792, 12 pp, provides latest de- 
scriptive information on new single-point 
ind multi-point strip-chart recorders and 
recording controllers, round-chart recorder, 
recording controller and circular scale in- 
dicator, precision indicator, and control 
forms. Describes features: contains appli- 
cation data and specifications, shows out- 
line and mounting dimensions, and in- 
cludes photos. General Electrie Co. 


105 For Metering Fluids — Sub- 
ject of Bulletin 115-L1B is a low cost, pre- 
cise Dall flow tube designed to reduce 
pumping costs by delivering lowest head 
loss. Bulletin contains photos, dimensional 
ind capacity table, installation diagrams, 
pressure-recovery performance chart. 
Builders-Providence, Ine 


106 For Pipe Flow Measurement — 
Bulletin 18B describes Bypass Rotameters 
for measuring rate of flow in pipelines 2-in. 
larger. Presents simplified in- 
dete rmining permanent 
pre ssure across the m: un orifice e and 
the required straight run of pipe before 
ind after the main orifice. Schutte and 
Koerting Co 


diam and 
structions for 


loss 


107 Variable-Area Flowmeter — 
Specification Bulletin 1041152 describes 
a variable-area flowmeter (with a maxi- 
mum pressure rating of 300 psi) that may 
be also used for elevated temperature ap- 
plications for both liquid and gas service. 
Gives operational limits, materials of con- 
struction, performance, capacity tables. 
Fischer & Porter Co. 


December, 1958 


108 Valve-Regulator Tips — Instal- 
lation, operation and maintenance instruc- 
tions for Rockwell-Nordstrom valve-regu- 
lators are described in Bulletin 1099, 16 
pp. This valve-regulator is a pneumatically 
controlled, cylinder operated, lubricated 
plug v: alve -regulator designed to provide 
high-pressure, large-volume gas regulation 
with minimum pressure loss. Typical instal- 
lations, mounting and piping arrangements 
are shown. Also included are line, cutaway 
and schematic drawings and characteristic 
curves. Sections are devoted to trouble 

checking, orifice and nozzle cleaning, op- 
eration and positioner and controller. 

Meter and Valve Div., Rockwell Mfg. Co 


109 Steam Meter — ‘‘Accurate 
Steam Metering for 1-1-4 in. Lines’’ is the 
title of 8-pp Bulletin 400-P25. Profusely il- 
lustrated with photos, sectional 
views, dimensional drawings, capacity and 
accuracy tables, bulletin describes features, 
operation, installation and specifications 
of the steam meter. Builders-Providence, 
Div. B-I-F Industries, Inc. 


110 industrial Gages — This 40-pp 
catalog contains detailed descriptions, spe- 
cifications and applications for over 250 
gage models, including pressure, vacuum, 
compound, pneumatic and electric trans- 
mitter, receiver, and test gages; chemical 
protectors, and various gage accessories 
Basic design features are detailed on ex- 
ploded view showing typical gage. A listing 
of available models, is also included, as 
well as weights, general dimensions, and 
various tables. International Register Co. 


111 Gas Analysis Instrument — 
The Thermatron, a process control instru- 
ment for continuous measurement of the 
concentration of one gas in multi-compo- 
nent mixtures is described in Bulletin 
0716-2. Explains selective measurement 
through use of two different types of cells 
having identical filaments. Applications 
to a variety of gas analysis problems are 
suggested. Mine Safety Appliances Co. 


cross 


FANS, BLOWERS 


113 Ventura Fans — Bulletin 8914 
describes an expanded line of ventura fans 
for high and low pressures. Tables give fan 
speed, motor horsepower, quietness rating 
and net weight as well as delivery over a 
range of static pressure values. Also in- 
cluded is chart explaining signific ance of 
uietness ratings, and installation type 
dr rawings and dimensional data. American 
Blower Div., American-Standard. 


114 Mechanical Draft Fans — 
Eight-pp Catalog 1361 describes centrifu- 
gal fans designed for handling abrasive 
gases at elevated temperatures. Complete 
application, performance, and _ physical 
data are given, as well as a list of optional 
accessories. Sturtevant Div., Westinghouse 
Electric Corp. 


115 Air Moving Units — Illustrated 
and described in 16-pp Bulletin 5412 are 
special purpose air moving units, including 


packaged centrifugal blowers, vaneaxial 





New and revised 
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handy Reader Service Cards pro- 
vided on pages 119 and 120. 











fans, tubeaxial fans, propeller fans, pres- 
sure blowers, and fluid coolers. Specifica- 
tions include capacity range, operating 
speed, construction features and typic al 
industrial applications. American Blower 
Div., American-Standard 


COMPRESSORS 


116 Centrifugal Compressors — 

Bulletin 165 describes single stage centrifu- 
gal compressors for petrochemical and re- 
finery applications. Details are given on 
casings, bearings, seals, impellers, lubrica- 
tion system, baseplates and couplings, plus 
recommended applications. Clark Bros. Co 
117 Low Pressure Compressors — 
Eight-pp Bulletin A-95 covers heavy-duty, 
low-pressure compressors. Provides speci- 
fications on three models from 756 to 7392 
cfm and includes a detailed sectional draw- 
ing. There is also a run-down, with illustra- 
tions, on parts and features. Joy Mfg. Co 


118 Centrifugal Compressors — 
Twenty-pp Bulletin 909 describes con- 
struction and operating features of com- 
pany’s centrifugal compressors and lists 
some typical applications. Ratings based 
on ASME Test Code are presented in tab- 
ular form for typical pressure-volume- 
horsepower selections in the range of pres- 
sures and volumes most frequently en- 
countered. Possible arrangements are illus- 
trated and line drawing showing positions 
in which compressor discharge can be lo- 
cated is included. American Blower Div., 
American-Standard. 


PACKINGS, SEALS 


119 Mechanical Seals — Precision 
mechanical seals for almost every rotating 
shaft sealing problem are described in this 
bulletin. Design features are illustrated 
with cutaway views and advantages are 
detailed. Borg-Warner Corp. 


120 Compression Packings — Fea- 
tured in this 22-pp bulletin is a line of com- 
pression type packings, including both the 
sheet and rod seal types common to in- 
dustry. Profusely illustrated, bulletin de- 
scribes materials, constructions, recom- 
mended services, and typical applications. 
Packing recommendation charts are in- 
cluded. E. F. Houghton & Co 

121 Mechanical Seal — EKight-pp 
Bulletin AD-164 describes Chemiseal, 
corrosion-resistant mechanical seal com- 
bining properties of Teflon with features of 
bellows design. Lists advantages of bellows 
design, types of seals available, optional 
designs, specifications and installations. 
The Garlock Packing Co 


VALVES 
122 Control Valves — Tw elve-pp 
Bulletin LB-3 gives details on construction 
and operating characteristics of company’s 


25 





Series LB control valve. Various design 
features are described, operation of valve 
positioner shown in detail, and advantages 
of tight shut-off in a control valve ex- 
plained. Complete specifications and valve 
sizing data are included. Conoflow Corp 


123 Plastic-Lined Valves — Bulle- 
tin 114 describes Penton plastic-lined 
valves compatible with glass, plastic, me- 
tallic and lined piping. Characteristics, ad- 
vantages, and temperature and pressure 
specifications are covered, and chemical 
resistance ratings for a variety of services 
listed. Hills-McCanna Co 


MECHANICAL 
POWER TRANSMISSION 


125 VP Drives Motor Bases — In 
addition to providing full selection data 
for company’s variable pitch drives, 12-pp 
Catalog V-183-B features new welded 
steel sliding motor bases. These are partic- 
ularly applicable for wide range variable 
pitch drives requiring more take-up than 
many V-drives. Browning Mfg. Co 


126 bry Fluid Drives—An ex- 
panded line of dry fluid drives and cou- 
plings is described in 24-pp Bulletin A- 
640B. Complete with product photos and 
engineering drawings, installation pictures 
showing applications in a broad cross- 
section of industry, explains how this de- 
vice solves many difficult drive problems 
Dodge Mfg. Corp 


127 Adjustable Speed Drives — 
Bulletin GEA-6234B, 8 pp, describes gen- 
eral-purpose Thymotrol adjustable speed 
drives, | hp half-wave and 1 to 4 hp full 
wave. Explains standard and optional fea- 
tures, electrical and performance charac- 
ipplication advantages, and con- 
struction features. Photos, cutaway draw- 
ings, line drawings, and charts are in- 
cluded. General Electric Co 


teristics, ¢ 


LUBRICANTS 
128 Solid Film Lubricants — Fea- 


tured in this 16-pp bulletin is a family of 
solid film lubricants designed to give posi- 
tive lubrication under conditions of ex- 
treme heat, excessive cold, high speeds, 
and high loads Specifications are included, 
1s well as curves plotting coefficient of 
friction, coefficient of friction vs tempera- 
ture, wear life vs temperature, and tables 
listing physical properties and character- 
isties. Eleetrofilm, Inc 


129 Product Guide This handy 
little book! et gives information on manu- 
facturer’s line of industrial * products 

general lubricants, greases, diesel lubricat- 
metalworking oils, hydraulic oils 
petrochemicals, 
eleetrieal oils and 


ing oils, 
heat-transfer oils, 
spray oils, solvents 
others. Sun Ohl Co 


WAXES, 


COOLING AND 
HEAT EXCHANGING 


130 Cooling Coils — Fifty-pp Bulle- 
tin 880 contains cooling coil selection in- 
formation as well as detailed descriptive 
information on the coils, including direct 
expansion coils, and both standard and 
cleanable tube water coils. Included in ad- 
dition to numerous photos are construction 
specifications, dimensional data, surface 
charts, circuiting diagrams, capacity rat- 
ing tables and detailed refrigerant pres- 
sure drop charts, and other features. Amer- 
ican Air Filter Co., Ine 


131 Ebullient Cooling — Complete 
information on Dowtherm 209 for use in 
cooling by means of a boiling heat-transfer 
medium is contained in this 20-pp bulletin. 
Discusses advantages of ebullient cooling, 
such as uniform engine temperature, faster 
engine warm-up, automatic circulation and 
temperature control of coolant, elimination 
of water pump, reduction of corrosion, in- 
creased lubricant life and others. The Dow 
Chemical Co 


132 Heat Exchangers — Compre- 
hensive information on heat exchangers 
and pressure vessels for the process and 
power industries is presented in 16-pp 
Bulletin M581. Contains photos and 4 
grams which illustrate basic types of hea 
exchangers and pressure vessels, and “ae 
special process and power equipment such 
as feed water heaters, surface condensers, 
and steam jet ejectors. Southwestern Engi- 
neering Co. 


133 Stainless Exchangers — Bulle- 
tin 301.6K1 features stainless steel ex- 
changers for production and pilot plant 
applications of the chemical and process 
industries. Included are details on impor- 
tant features designed to assure maximum 
heat transfer, plus specifications. Ross 
Heat Exchanger Div., American-Standard. 


WELDING, HARD FACING 
135 Welding Supplies — Catalog 9- 


13 contains 52 pp of information on weld- 
ing supplies and accessories. Illustrated 
with photos, drawings and diagrams, book- 
let covers fluxes and ferrous and non- 
ferrous rods for gas welding, and accessory 
items including protective clothing, gog- 
gles, electrode holders, sparklighters, cable, 
hose, weld cleaning tools, cylinder trucks 
and other items for both arc and gas weld- 
ing. Air Reduction Sales Co., Div. Air 
Reduction Co., Inc. 


136 Sprayed Metal Coatings — 
Bulletin 136A is an 8-pp basic engineering 
data bulletin on wire and powder sprayed 
coatings of metal and ceramics. Covers ba- 
sic characteristics of sprayed metal and 
ceramic coatings, including hardness, ten- 
sile and bond strength of various coatings, 
plus a wide range of mechanical and elec- 
trical-electronic applications. Metallizing 
Engineering Co., Ine 


ELECTRICAL 


137 Synchronous Motors — book- 
let B-7292, 27 pp, contains motor selector 
charts, application data, and formulas for 
calculating power factor for synchronous 
motors and controls. Presents a quick sum- 
mary Of types and features of motors and 
controls, and includes a discussion of power 
factor correction, factors to consider in se- 
lecting motor, and special application 
problems. Westinghouse Electric Corp 


138 Weather-Protected Motor — 
Six-pp Bulletin 2550 features company’s 
horizontal weather protected motors for 
outdoor operation under extreme weather 
conditions, for use in such industries as 
chemical, petroleum, paper processing, 
public utility, and for applications in pipe- 
line, boiler feed pump and other outdoor 
installations. Cutaway drawings showing 
features are included, as well as specifica- 
tions. The Louis Allis Co. 


139 Lighter Transformers — Bulle- 
tin GEA-6790, 8 pp, describes lighter 
weight, aluminum wound sealed dry-type 
transformers rated 300 kva and above 


As much as 2000 lb lighter than many 
sealed dry units, these transformers can be 
installed on balconies, catwalks, or othe: 
overhead platforms. Bulletin covers key 
standard and optional features, design va- 
riations, photos, charts, graphs and block 
diagrams. General Electric Go. 


140 Distribution Center — Con- 
densed information on company’s ex- 
panded line of Tranfo Units — pre-engi- 
neered packaged load distribution centers 

is supplied in Bulletin 12004-A. In addition 
to summing up ranges and equipment 
available in the line, bulletin also discusses 
advantages of this ty pe of unit in terms of 
safety, service, flexibility, efficiency and 
increased ease of installation. I-T-E Circuit 
Breaker Co. 


141 Distribution Transformers — 
Bulletin S-401-C gives data on two lines of 
distribution transformers — the conven- 
tional and the super-standard single phase 
oil filled units. Presents a formula for cal- 
culating annual operating costs of distribu- 
tion transformers. The Standard Trans- 
former Co. 


142 Control Center — Bulletin 2 
2000A outlines features and specifications 
of company’s control centers. Covers two 
major components of the centers — struc- 
tural sections and electrical control units 
General features, construction, parts, and 
dimensions are described for each, and 
specifications included. Federal Pacific 
Electric Co 


143 Control Centers — Bulletin 
PAN-10-58 describes Pushmatic Electri- 
Centers with pushbutton convenience. Cir- 
cuit diagrams and box size and knockout 
diagrams are included in the bulletin. Bull- 
dog Electric Products Co., Div. I-T-I 
Circuit Breaker Co. 


144 Small Panel Instruments — 
Bulletin GEA-6678, 6 pp, describes in text, 
pictures and tables company’s “big look”’ 
in small panel instruments, d-c and a-c 
Cutaway views show features such as self- 
shielding, and complete information is 
given on ratings, dimensions, pricing, siz« 
and panel drilling plans and other details. 
General Electric Co 


145 Voltage Regulators — Bulletin 
GED-3468A is a pocket-size, 16-pp booklet 
giving examples of voltage regulation prob- 
lems and applications on long and short 
feeders. Outlines methods of using step 
regulators at reduced ranges of regulation 
with increased current capacity. General 
Electric Co. 
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146 Stationary Batteries — Design 
improvements in company’s line of station- 
ary batteries are reviewed in 8-pp Bulletin 
6205. Text, photos and cutaway views 
show how design improvements contribute 
to greater power and extended battery life, 

lower internal stresses, less frequent addi- 
tion of water, and elimination of possibility 
of sediment shorts in cells. Exide Industria! 
Div., The Electric Storage Battery Co. 


147 Battery Connectors — De- 
scribed in 20-pp Catalog GB-7-2958 are 
battery connectors for engine starting, 
simplifving battery change, and general 
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Built with stainless-clad steel 


NEW BUNKER NOSES 
SUZ NEW 


This sample was cut from a plate of Lukens 
stainless-clad steel that had handled coal for 9 1/2 
years in a leading eastern utility. It not only 
stayed new but sliding coal actually polished its 
surface, kept it smooth. Costly hang-ups were 
cut to a minimum. 

Lukens clad steel is not a lining but a solid 
plate—one side corrosion resistant stainless steel 
permanently bonded over all to a rugged back- 
ing steel. Not only in bunker noses, but in hop- 
pers, chutes and spreaders, too, clad steel assures 
ready fabrication, easy modification, reduced 
maintenance and freedom from down time. 


Bulletin 740 will give you performance facts gam 
and production information. Send in the coupon, 4 y 


~ 


and, if you wish, write for the names of experi- 
enced coal handling equipment builders. Lukens 
Steel Company, Coatesville, Pennsylvania. 


Le 


LUKENS 


/ 
| / 


| 


Helping industry choose steels 
that fit the job 


SEND FOR THIS BOOKLET TODAY! 


Manager, Marketing Service 
LUKENS STEEL COMPANY 
137 Lukens Building, Coatesville, Pa. 


Please send me a free copy of your 16-page booklet, 
“Stainless-Clad Steel for Coal Handling.” 
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wwe HAVE SIX PUMPS — : Phy 
JOHN CRANE” TY Designed for limited stuffing box 
witH “JO OAK AGE AFTER diometer. Handles water, light 
SEALS WITHIN URS OF | ctds end “other iquide, non: 
MORE THAT ND FEEL CONFI- | temperatures trom —40°F 
OPERATION, OING TO po +212°F., pressures to 200 psi. 





TYPE 2 
Designed for limited stuffing box 
length. Handles same services, 
temperatures ond pressures as 
Type 1. 


This is part of an actual memo 


sent by one plant manager to 
others of the same company in 
different sections of the country — 
and that company is now exclus- 
ively specifying these and other 
type “John Crane” Shaft Seals for 
all their liquid handling require- 
ments. 

You too can save time, trouble 
and expense by doing likewise. 

You'll find a “John Crane” Shaft 
Seal for every service . . . from hot 
or cold water to the most destruc- 
tive acids and corrosives . . . high 
temperatures, high pressures. . . in 
types and sizes to meet practically 
any mechanical or dimensional re- 
quirement. 





Heavy duty, high pressures. Pack- 


aged construction for easy in- 
staliation. Handles pressures to 
1200 psi., temperatures from 
~—40°F. to +250°F. Services 
some as Type |. 





TYPE 9 


Famous os a problem solver. 
Sealing members of chemically 
inert Du Pont Teflon. Engineered 
to service conditions to handle 
practically all destructive acids, 
corrosives and gases at tempera- 
tures from —120°F. to +500°F., 
pressures to 150 psi. Available 
in balanced construction for pres- 
sures to 750 psi. 


Send us details on your appli- 
cation. We'll recommend the 
proper shaft seal. Request Bulle- 
tin S-204-3 for complete overall 
information. 

Crane Packing Co., 6429 Oakton 
St., Morton Grove, Illinois, 
Chicago Suburb). 


In Canada: Crane Packing Company, Lid., 
Hamilton, Ont 
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power use. Covers the complete line of 
plugs designed specifically for high current- 
capacity and battery disconnect applica- 
tions. Cannon Electric Co. 


148 Stationary Batteries — Bulle- 
tin CP-541 covers use and design of com- 
pany’s line of low capacity light duty lead- 
antimony grid batteries for control, switch- 
gear, auxiliary power and other stationary 
applications. Includes complete data on 
the two- and three-cell sizes with 50- and 
100-amp-hr ratings, curves on discharge 
characteristics, rack data and accessory 
details. C & D Batteries, Inc. 


149 Conductor Slide Rule — This 
handy logarithmic conductor slide rule is 
designed to aid in selecting dimensions of 
aluminum foil or sheet for use in strip- 
wound electrical coils. It provides a means 
of converting from standard wire sizes in 
copper or aluminum to an equivalent alu- 
minum strip conductor. Wire size is set on 
a reference scale, and a wide range of 
equivalent strip conductor size combina- 
tions of width and thickness is shown on a 
selector scale. Other information provided 
includes cross-sectional area of wire, and 
weight and electrical resistance of equiva- 
lent strip and wire. Aluminum Co. of 
America, 


150 Rigid Steel Conduit — Advan- 
tages of rigid steel conduit in electrical 
distribution systems are outlined in illus- 
trated 12-pp Bulletin RCP-940. Installa- 
tion features are also shown. Charts give 
complete information on dimensions and 
weights, packaging, cable capacity of _con- 
duit. Rome Cable Corp. 


151 Electrical Metallic Tubing — 
Product uses, features and manufacturing 
processes of electric metallic tubing are de- 
tailed in 12-pp Bulletin RCP-900. Recom- 
mended applications are outlined, and 
charts are included which detail number of 
cables that each conduit size will acecm- 
modate. Installation information, sizing 
chart, and suggested specification included. 
Rome Cable Corp. 


152 Ccnduit Pipe Fittings — De- 
tailed in &pp Catalog 204 is a line of 
aluminum conduit standard radius elbows, 
aluminum conduit extra large radius el- 
bows, aluminum conduit pipe couplings 
and aluminum conduit pipe nipples. 
Weights and dimensions and other data 
are tabulated. Conduit Nipple Mfg. Co. 


153 Cable Supports — Various types 
of supports to hold cables, instrument pip- 
ing and multitube are featured in 80-pp 
Catalog 858. Photos, drawings, diagrams, 
schematic drawings, specifications, and de- 
flection data are included in the bulletin. 
P-W Industries, Inc. 


154 Electrical Enclosures — This 
cataleg describes a line of dust and oil- 
tight electrical enclosures made of sheet 
steel, including wiring boxes, control panel 
enclcsures, control consoles, pushbutton 
enclosures, wireway, and wiring troughs. 
Features and applications are detailed and 
specifications and dimensional diagrams in- 
cluded. Hofiman Engineering Corp. 


INSULATION, ACCESSORIES 


155 insulation Adhesives — Bulle- 
tin 1-C 58 contains a wealth of information 
on Insul-Coustic insulation adhesives, 
weatherproofing, coatings, vapor barriers, 
and sealing compounds. Included are facts 
on applications, properties, temperature 
ranges, coverage per gallon, and suggestion 
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The City of Memphis Saves 
Installation Time and Money 
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212 Breunig Ave., Trenton 2, N. J. 


Kalamazoo, Mich. . . . Huntington, Ind. . . . Temple, Tex. 
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In the Thos. H. Allen Electric 
Generating Station of the Memphis 
Light, Gas and Water Div., the re- 
circulating gas headers and ducts of 
three steam generators were quickly 
insulated with B-H Mono-Block. 

The photos, of the gas header at 
the top and duct below, show two 
layers of Mono-Block being applied 
over road mesh and tied with 14 
gauge galvanized wire. Contributing 
to the speed of application is the ease 
with which holes for threading the 
wire are cut in the Mono-Block. 
Nothing but a sharp knife is needed. 
With the blocks secured in place, the 
holes were filled and joints pointed 
with B-H No. 1 Insulating Cement. 

When completed, each of the sta- 
tion’s three units will have a capac- 
ity of 2,100,000 Ibs per hr to make 
it the 10th largest steam plant in the 
country. 


Insulation Contractor: 
M. H. Ellis Company, 
Memphis, Tenn. 


For more information on B-H 
Mono-Block, B-H No. 1 In- 
sulating Cement and other 
B-H Insulations, write for 
catalog or see it in Sweet's 
Plant Engineering File. 




















THOROUGHLY 
QUICKLY 


ROTOJET Model 512 
Air-driven Motor, universa 
int, swing-frame head 

and solid brush 


Our large stock of Rotojet air-driven and water- 
driven tube cleaners, accessories, and repair parts 
for straight and curved tubes, pipes, and transfer 
lines is available to meet most requirements with- 
out delay. Tube cleaner specialization for 43 years 
assures satisfactory resulfs from any Rotojet equip- 
ment we recommend. Send for Bulletins J-410 
and R-105. For quick action wire or phone, 
HUmboldt 3-0570. 












ROTOJET Model C-526 
Air-driven Motor with 
pivot head and 
universal joint 


ROTOJET Model C-525 
Air-driven Motor with 
swing-frame head and 
universal joint 
ROTOJET Junior 
Model S32 Air-driven 
Motor, universal joint 
ROTOJET Junior Model C434 
Air-driven Motor, flexible 
coupling, expanding brush 


ELLIOTT COMPANY — ROTO PLANT 


Tube Cleaner Specialists Since 1910 


147 Sussex Avenue, Newark, N. J. 
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ROTOJET 


Clean 


tubes and pipes 
from 19” to 12” |.D. 


on how to save money by using the materi 
al. Insul-Coustic Corp 


156 Block Insulation P his 
brochure contains detailed information on 
advantages of Abosite — a durable, light- 
weight, block type insulating material com- 
posed of asbestos fibers bonded with an in- 
organic silicate binder. Recommended 
x ew oy for vessel insulation are in 
cluded. The Aber Co., Inc 


157 insulation for Cold Spots — 
Twelve-pp Booklet FL-104 covers use of 
Foamglas insulation in low temperatur: 
apcees. Contains photos and brief descrip- 
tions of new and unusual types of coli 
storage enclosures made possible by the 
physical characteristics of this cellular glass 
insulation. Pittsburgh Corning Corp 


Ss pp 


HEATERS AND HEATING 


158 Gas-Fired Heaters — Advan 
tages of company’s gas-fired unit heaters 
are detailed in 8-pp Catalog gf-58. Among 
the subjects covered are unit location, 
mounting heights, length of throw, per- 
formance specifications, weights and di- 
mensions. Grinnell Corp 


159 Water Heaters — Bulletin J-1 
8-pp, includes concise data on instantane- 
ous heater, booster and converter units 
Includes descriptions, model numbers, ca- 
pacities, pressures, ratings, dimensions, 
weights, and list prices. The Sims Co. Inc 


160 Heating Coils — Bulletin 890, 
30 pp, contains coil selection information 
as well as descriptive information on the 
coils, themselves. Included, are construc- 
tion specifications, dimensional data, sur- 
face charts, circuiting and piping diagrams, 
etc. Temperature rise charts are given in 
the steam coil section of the bulletin, as 
well as face velocity charts, altitude and 
temperature correction charts, steam- 
pressure-and-temperature correction-factor 
chart, and condensate tables are included 
American Air Filter Co., Inc. 


OTHER EQUIPMENT 
161 Manifold System — Production, 


space and cost benefits in continuous dis- 
tribution of industrial gases by custom- 
built manifold installations are described 
in this 28-pp bulletin. Duplex, simplex and 
portable manifold distribution systems 
piping oxygen, hydrogen, nitrogen, heli- 
um, argon, acetylene and other gases for 
welding, cutting, heating, flame hardening, 
flame blasting and oxygen lance operations 
are detailed. National Cylinder Gas, Div., 
Chemetron Corp. 





You'll save time in ordering 
bulletins by using the Reader 
Service Cards on page 119. Of 
course we honor letterhead re- 
quests—but it takes us some- 
what longer to handle them. 











162 Boiler Return Systems — Cat- 
alog 55-C, 20 pp, is a revised and . “er 
presentation of manufacturer’s line of 
oiler feeding systems, deaerating systems, 
boiler feed pumps and power plant acces- 
sories. Recent design developments are 
covered in detail, including DuraHard 
Electrolized impellers. A selection guide is 
provided to‘did in determining best system 
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Reduce Coal fo size tin One Gperation! 
—S-A RING TYPE KNITTEL CRUSHERS 


HANDLE MAXIMUM 
SIZE LUMPS OF 14” T0 30” 


CRUSH DAMP COAL 

IN SUSPENSION 
WITHOUT PLUGGING OR 
DECREASE IN CAPACITY! 





S-A Knittel crusher is provided with tramp 
iron release fingers. Service and inspection 
doors are located at either end. Rotor shafts 
turn on Sealmaster Ball Bearings. 





STEPHENS-A DAMSON 


THE BIG NAME IN BULK MATERIAL HANDLING EQUIPMENT am 
MEFG.CO. 


MAIN OFFICE AND PLANT 
STEPHENS-ADAMSON crushers are built in sev- S.A district_or main ‘86 RIDGEWAY AVENUE 
eral styles. A highly successful type, used in the pron? ores can sup- ) 
oie - < , ; ly complete informa- %& ° 
sizing of coal, is the double rotor unit which al om ‘me amin , AURORA ILLINOIS 
splits lumps while they are in suspension, elimi- product or any phase “* a PLANTS LOCATED IN: LOS ANGELES, CALIF. 


of coal handling. Just Oamso™ CLARKSDALE, MISS. ¢ BELLEVILLE, ONTARIO 


nating need of breaker plates. Full capacity is 
write of call. 


maintained. There is no clogging and even wet 
coal is reduced in a single, swift operation. 


By using two rotors of smaller diameter, the 
double Knittel crusher will handle the same 
size lumps as larger single roll crushers which 
require greater headroom. Furthermore, no 
increase of power is required. Revolving rotor 
parts are free to recoil under impact with 
foreign material, thus preventing rotor injury. 


A pioneer designer and manufacturer of 
conveying equipment for over half a century, 
STEPHENS-ADAMSON has created many of the 
world’s finest coal handling systems. Whether 


ou need a single conveyor product, or a : . 
y i : "y . A P b Shown here is one of the two rotors from This double rotor type Kniftel crusher 
uly engineerec system, eres @ menwer a double rotor Knittel crusher. The tri- installation sizes coal for an_ industrial 
of the S-A sales engineer team in your area. angular sectors in each rotor assembly power plant. Lumps are split and frag- 
He is eminently qualified to advise you. For rotate toward each other at speeds up ments are fed thru sizing grates beneath 
complete catalog data on Knittel crushers, - 1150 R omy Up to 1275 T.P.H. of the twin rotors. Coal is then carried away 
: f elle 12-C ituminous coal canbe handled. in sten- by belt conveyor to. outside. storage or 
write for our bulletin “\. dard Knittel crusher sizes. to boiler house bunkers. 
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8 sure check on boiler water levels 


with wide-Vision E YE: HYE 


The remote gage with liquid indication 


EYE-HYE for pressures up to 600 psi EYE-HYE for pressures up to 3000 psi 


P ut your boiler water level supervision on a 
plane with other power plant control facili- 
ties — read levels at your control station with 


Reliance EYE-HYE. 


The dependable accuracy of this popular remote 

reading indicator eliminates ‘“boiler-climbing’’; 

its bright green liquid-column image stands out 

— mistake-proof. And EYE-HYE’s improved 

design provides visibility over a wide arc — lower 

pressure models up to 90°; new higher pressure The UNITEMP, 
models, to 180°. “ae 


furnished with 
each EYE-HYE 


Simple manometric design, with no mechanical 
parts and no adjustments on location. Available 
with economical special attachment to actuate 
supplementary alarms . .. Write for catalog infor- 
mation on EYE-HYE for your boiler pressure. 


The Reliance Gauge Column Compa 
5902 Carnegie Ave. + Cleveland 3, Ohio 


Remote Reading Gage 


A Od ta td Lee ee es a ee 
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for a particular plant application. Fred H. 
Schaub Engineering Co. 


163 Wire Markers — self-adhesive 
wire markers are described and pictured 
in 8-pp Bulletin 130-k. Gives where-to-use 
information on wire markers made of 
vinyl-cloth, aluminum foil, all-vinyl, poly 
ester film, oilproof epoxy resin, acetat« 
cloth, glass cloth and other materials 


W. H, Brady Co. 


164 Thermal Snow Removal — Thx 
use of Dowtherm SK-1 in thermal snow 
and ice removal systems is described in 
this 20-pp bulletin. Covers properties and 
advantages of the heat transfer medium, 
and describes a variety of applications 
other than snow melting and ice removal 
The Dow Chemical Co 


165 High Velocity Equipment — 

High velocity valve attenuators are de- 
scribed in 24-pp Bulletin K33-A. Techni- 
cal and factual information on sound con- 
trol, duct design methods, and prope! 
selection of units is given, and comprehen- 
sive graphs, diagrams, and charts are pro- 
vided. Separate scale drawings and photos 
of each of five models, showing contiguous 
construction, included. Connor Engineer- 
ing Corp. 


166 OnChemical Processing — Six- 
pp bulletin WC-120, details company’s 
equipment and services available in th 
field of chemical proc essing. Among 
processes described are ion exchange, 
sedimentation, filtration and flotation 
Equipment for each is illustrated. A high- 
light of bulletin is a section on the meaning 
of recent methods in processing to indus- 
try. Graver Water Conditioning Co. 


167 For Cold Cargo — This 20-pp 
booklet, Bulletin 168, describes infra-red 
heating equipment for thawing frozen coal 
and other bulk material in railroad cars 
Presents a technical description of infra- 
red heat rays and explains how they can be 
harnessed to speed up the unloading of 
materials in freezing weather. Hewitt- 
Robins, Inc. 


168 Belt Conveyor and Idler — 
Bulletin 458 gives information on a cradle 
idler and belt conveyor. A description, 
photos, dimensional drawings and capacity 
tables of cradle idler, idler H-frames and 
belt conveyor are included. Information is 
given on use of the belt conveyor for under- 
ground material handling. McNally Pitts- 
burg Mfg. Corp. 


169 High Pressure Closures — Bul- 
letin 201.1K1 presents redesigned high 
pressure closures for company’s feedwater 
heaters and other high pressure, high tem- 
perature exchangers. Drawings show thei 
simple, conservative design. Uniform load 
distribution, elimination of excessive tem- 
perature stresses, and other features are 
described. Ross Heat Exchanger Div., 
American-Standard 


170 Air-Lighting Systems — Light- 
yp Bulletin AD 6765 describes the new 
Multi-Vent Trofferlite which provides 
lighting and air conditioning in the same 
fixture and is applicable to almost any type 
of building with any type of drop ceiling 
... the air diffuser (a product of The 
Pyle National Co.) is built into and con- 
cealed within the fixture. Bulletin pictures 
suggested application procedure and pre- 


| sents data on louvered, baffled and open 


units. Benjamin Electric Mfg. Co. 
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Giant refineries like Esso Baton Rouge 
use Sola-Flex® Expansion Joints 


FORTY CF AMERICA’S FIFTY largest busi- 
nesses—power, petro-chemical, nuclear 
and others—use Sola-Flex expansion 
joints to help solve difficult piping 
problems. The giant Esso refinery at 
Baton Rouge has installed 6 ft rec- 
tangular Sola-Flex joints in some of 
its critical equipment where it is neces- 
sary to handle difficult extremes of 
thermal growth and vibration. 


[ rev ember, 1958 


Solar manufactures the most com- 
prehensive line of expansion joints in 
the world. They are made in a wide va- 
riety of stainless and high-temperature 
alloys in a complete range of sizes, 
from % in. to 35 ft in diameter. Tem- 
peratures range from —320F to 1200F; 
pressures from complete vacuum to 
600 psi and up. And rugged, economi- 


cal Sola-Flex joints can be “in service” 
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one to four weeks after receipt of order! 

A new pamphlet describes Solar’s 
complete line of Sola-Flex expansion 
joints. Write for it to Dept. F-94, Solar 
Aircraft Company, San Diego 12, Calif. 





SOLAR 


AIRCRAFT COMPANY 














Correct Lubrication in Action... 


How Mobil saved 





Shown here is the world's largest steel extrusion press—a 
12,000-ton horizontal type. It is used in the Metals Processing 
Division of Curtiss-Wright to produce large tubular and solid 
extrusions for extreme pressure and temperature operations 


Press and entire plant rely on Mobil Correct Lubrication 


=, ay 
—_ “Ey, 


e 
Complete Engineering Program Mi Oo b i { 
Proved Petroleum Products 


GENERAL PETROLEUM CORP., MOBIL OVERSEAS OIL CO., INC 


SOCONY MOBIL OIL CO., INC., and Affiliates: MAGNOLIA PETROLEUM CO., 





Every time Curtiss-Wright’s Metal Processing 
Division receives a lubricant shipment a big savings 
is made. Why? Because a Mobil man suggested a 
new purchasing pattern which brought substantial 
discounts. Another recommendation saved $1,152 
in the company’s forging shop. 

Here are but two instances of Mobil’s imagina- 


tive engineering service—an important part of 
Correct Lubrication. Alert, qualified engineers in 
this plant—but not on the payroll—have helped save 


Bearings on drop hammers in Curtiss-Wright’s 
forging shop failed after ten months. Mobil recom- 
mended a grease that extended bearing life five 
years .. . saved $1,152 every ten months. 


Bull gears on giant presses required application of 
grease every week. Mobil recommended improved 
product that extended application period to month- 
ly intervals . . . cut grease consumption 76% . . . cut 
application cost $665 per year. 


Curtiss-Wright °8,589 


over $8,589.78 in the last year alone. They have 
worked closely with Curtiss-Wright engineers, set- 
ting up maintenance systems, recommending prod- 
ucts and methods that have cut downtime... 
improved production in numerous ways. 

If you purchase lubricants . . . if you're inter- 
ested in improving company profits . . . it will pay 
you to investigate Mobil Correct Lubrication. 
This comprehensive lubrication program often 
more than pays for itself—in profits! 


Curtiss-Wright saves by re-using hydraulic oil as 
coolant for polishing machine. This saving is part 
of oil reclamation program organized by Mobil and 
plant lubrication supervisor. Altogether savings 
total $5,392 annually. 





Cooling and lubricating emulsion on cut-off saw 
broke down into curdly mass. Mobil laboratory 
analysis pinpointed contamination source. Add- 
ing an inexpensive chemical eliminated shutdown 
and cleaning operation. 


Correct Lubrication 


Another reason Youre Miles Ahead with Mobil 


f 








PRESSURE LOADED SEATING 


minimizes leakage and maintenance 


Consolidated Electromatic® Relief Valves save steam, pure water, 
fuel, and “wear and tear” on your spring-loaded valves. Pressure 
loaded seating permits closer adjustment between operating pressure 
and set point than in spring-loaded valves. Many Electromatics are 
used to purge superheaters for faster startups and as superheater 
vent valves. They greatly reduce chances of superheater damage 
when firing up a cold steam generator or banked boiler. 

Pressure loaded seating is created by channeling steam from the 
pressure vessel around the Electromatic’s exhaust and into its main 
and pilot valve chambers. Steam pressure in both chambers always 
matches that in the vessel when the Electromatic is closed. 

When pressure exceeds the Electromatic’s set point, a signal from 
controller to panelboard control station results in solenoid thrust 
that opens the pilot valve, venting the steam faster than it can enter 
the pilot valve chamber through the clearance between the main 
valve disc and guide. With pressure in the chambers unbalanced, the 
main valve opens; steam exhausts until boiler pressure is reduced to 
the pre-determined setting of the controller. The pilot valve and the 
main valve close instantly at this point. Action is so fast, the closely 

Consolidated Electromatic @djusted Consolidated Electromatic normally relieves overpressure 
Relief Valve. Sizes: 2%” before the spring-loaded valve’s set point is reached. For automatic 
to 14”. Pressures to 3000 4+ manual operation or to cut the valve out of service, a switch is 


psi. Temperatures to ; : . . 
1120°F. Double Outlet provided on the control station. Send for Bulletin 720. 


MAXWELL CONSOLIDATED SAFETY VALVES 


A product of 
MANNING, MAXWELL & MOORE, 


Consolidated Ashcroft Hancock Division « Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MANNING 
IN! JUOOW 9 
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modern greases are not always compatible... 





thats why its 
important to assure 


complete 


‘a 
BN 1 | (ise with 
we Lubriflush 


| 
« 





exclusive feature of 


U. S. MOTORS 


Today’s greases have different chemical bases of U.S. Motors—is so important. With this 


lithium, sodium, calcium, barium, and other _ transvers 
complete ly flushed out as new grease is fests »d 


lubrication system, old grease is 


bases which your people can’t be expected to 
keep track of. Some of these greases will not in. There’s no mixing. New grease can be put 
mix safely with others. Because certain chem in without bothering to determine whether it’s 
ical bases may react with each other, mixed _ basically compatible with the old. Lusrir.usn, 
assures proper lubrication for long- 


Another good reason to specify : 


grease may change its characteristics and be- moreover, 
come unsuitable for bearing lubrication. That _ est bearing life. 
is why U.S. LusprirLusH—an exclusive feature “U.S. ELecrricat Motors.’ 


U.S. ELECTRICAL MOTORS INC. 


P.O.BOxX 2058. LOS ANGELES 54 CALIFORNIA 
OR MILFORD. CONNECTICUT 


FREE COLOR BROCHURE 
for full information send for 
FREE Lubriflush Bulletin 
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A Big Step Forward- 




































































Newest UP unit for Southern California Edison will provide steam at a rate of 1,638,000 
lb per hour to a 210,000 kw turbine at a pressure of 2,400 psi and at a temperature of 


1,050/1,000 F. Completion of the unit, which will burn either natural gas or oil, is sched- 
uled for November, 1960. 


POWER ENGINEERING 





Why Southern California Edison 
Purchased 
B&W Universal Pressure Boiler 
for 2400 PSI Operation 


Once-Through Unit Reduces Capital and Operating Costs 
—Makes Use of Variable Pressure Possible 


A big forward step in holding the line on the cost of 
producing electricity was taken by Southern California 
Edison in purchasing two B&W Universal Pressure units 
for its station at Huntington Beach, California. 

Solid savings both in installed first cost and in operation 
stand behind this decision. Here are the facts: 


INSTALLED COST 

1. The overall cost of a Universal Pressure Boiler repre- 
sents a saving over a drum type boiler for identical 
conditions. 

. Because height and weight of the UP Boiler are much 
less than those of drum type boilers, there are worth- 
while savings in building and construction costs. 

. Superheat, hot reheat and cold reheat steam piping 
are reduced. 

. Foundation costs reduced because of 650 ton saving 
in weight of unit. 

. Drum transporting and lifting costs eliminated. 

. One level of stairs, walkways and elevator landing 
eliminated. 


OPERATION 
Many significant advantages from the UP’s unique op- 
erating features helped shape Southern California Edi- 
son’s decision. Here is what they found: 
1. Constant steam temperature at all loads without use 
of tempering equipment. 
. Rapid response to load change. 
. Quick start up and shut down. 
. Simplified control system during normal operation. 
. Minimized operating complications when turbine is 
tripped. 
. Complete flushing of preboiler and boiler system is 
accomplished during every start up and shut down. 
. Reduced dependence on safety valves. 
. Elimination of water level gauge glasses and indi- 
cators. 
. Ease of acid cleaning. 


The Universal Pressure Boiler helps the utilities’ pressing 
need to hold the line on most of the important factors 
affecting cost of power generation. 

Behind its many benefits stands the concrete perform- 
ance of America’s first successful commercial application 
of the Universal Pressure principle at the Philo Plant 
of the Ohio Power Company on the American Electric 
Power System. This unit has had a full year of per- 
formance under diversified conditions. Performance, ease 
of operation and freedom from major troubles have 
exceeded even the optimum original expectations. 

We would be glad to discuss with you the advantages 
that the Universal Pressure Boiler can bring to your 
plant. Write to The Babcock & Wilcox Company, Boiler 
Division, 161 East 42nd Street, New York 17, N. Y. 


G-893A-CS 





Model of the first Universal Pressure Boiler, which is 
now operating, uses once-through principle by which 
water, under pressure, is forced in one end of the 
system and emerges at the other end as superheated 
steam. This principle eliminates need for a drum. 


DIVISION 


COX = 
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BERGEN GETS 8 LUUNGSTROMS® 
..» AND SOME REMARKABLE CUSTOMER SERVICE 


Public Service's new Bergen Generating 
Station will be served by 8 large, horizon- 
tal Ljungstroms. Almost as important... 
the Ljungstroms will be serviced through- 
out their life by Air Preheater. 

What's special about this customer service? 
For one thing, it’s the considerable knowl- 
edge and talents of Air Preheater’s engi- 
neers. They have been involved in nearly 
every conceivable type of boiler preheater 
problem They've seen how these problems 
can be handled. And they can put this 
experience to work for operators of 


Ljungstrom air preheaters 

Your Air Preheater engineer also makes 
regular calls to check the operation of 
every Ljungstrom — for as long as it’s in 
service. (This now includes installations 
dating back to 1923.) 

So, when you select a Ljungstrom, 
you’re never entirely on your own. You 
continue to be the responsibility of a com- 
petent Ljungstrom engineer and benefit 
from his experience and knowledge. 
Maybe that’s why 9 out of J0 preheaters 
sold are Ljungstroms. 


Thirty-five tons of Ljungsteom rotor being low- 
ered into place at the new Bergen Generating 
Station at Ridgefield, N. J. (When the heating 
elements are installed the rotor will weigh 
150 tons.) This is one of eight preheaters being 
installed by Public Service Electric and Gas 
Co. to serve two boilers — each evaporating 
1,900,000 Ibs of steam/hr The first boiler is 
to be fired early next year. Anticipated pre- 
heater outlet temperature is about 275 F. 

Public Service is one of the first Northern 
utilities to use large-size horizontal preheaters 
They have nine such horizontals in operation 
at their Linden Generating Station and have 
ordered eight more for their new Mercer Gen- 
erating Station 


THE AIR PREHEATER . 
CORPORATION 


‘5 
- 


60 East 42nd Street, New York 17, N. Y. 


™, 
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The longer your pistons work before need of ring 
replacement-the less your cost of operation. 
Sinclair Rubilene’ Oils have the reputation for giving 


longer service to cylinders, rings and other vital parts. 
Refill with Rubilene now. Next time management asks 





how you've cut costs, tell them you've switched to 





Sinclair—and show them the results. 


Call your Sinclair Representative C5 
for further information or write for “ 
free literature to Sinclair Refining x 
Company, Technical Service Division, p , 


600 Fifth Avenue, New York 20, N.Y 


iu ubilene Olls 
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Nuclear power plant equipment 


Personnel Air Locks meet AEC Code 


G. E.’s Vallecitos BWR is one of eight atomic power plants 
that have installed or are planning to use Henry Pratt Air 
Locks. Pratt’s experience in this field has developed a basic 
unit that can be modified for any reactor vessel. The Henry 
Pratt “‘door’’ includes some very desirable features . . . an 
interlocking device that keeps one door open when the other 
is closed, automatic or manual controls and choice of com- 
pression or pneumatic door seals. Locks are built to with- 
stand any practical pressure, size is no problem, an 8’x10’ 
lock at G. E.’s Test Reactor at Vallecitos will admit trucks. 


Write for full details. 


Butterfly Valves that shut in 3/10 of a second 


At the MIT Research Reactor two 30” Pratt Quick Acting 
valves are used in the ventilating system. Their split-second 
closure is necessary to maintain the integrity of the pro- 
tective vessel in case of reactor incident. The valves are oil 
cylinder operated and were shipped complete with a 
“‘power package’”’ for easy installation. 


These standard Pratt valves were chosen for abnormally 
severe service .. . excellent evidence why Pratt valves are 
so widely used for handling large volumes of water in con- 
denser service, pump discharge or other power plant 
applications. 


+ ‘ Stee aby Se tall Da, 2 


Write for valve manual B-2. G 


Expansion joint simplifies 
turbine condenser alignment 


This rubber belt expansion joint provides a flexible, vacuum 
tight connection between the turbine and the condenser— 
and greatly reduces time, trouble and costs in engineering 
and construction. A reasonable tolerance can be allowed be- 
cause the Pratt Expansion joint absorbs up to 1” of axial 
and %”" of lateral movement. Round or rectangular units 
can be built to any size. If one dimension is less than 14’9”, 
the joint can be shipped fully assembled. 


Write for Bulletin 5. G 


PRATT 
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Henry Pratt Company, 2222 S. Halsted St., Chicago 8, Ill. 
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A section of POWER ENGINEERING covering current and forthcoming 
developments in the field of Nuclear Power throughout the world 





CONTENTS 


U. S. Atomic Energy Commission's work on the 
the problem of harnessing the energy of ther- 
monuclear reactions. 


Atomic Power Development at Westinghouse 


A description and analysis of six major reactor 
development programs underway at Westing- 
house. These include advanced types of pressur- 
ized water reactors such as that for the Yankee 
Electric Co at Rowe, Mass., the pressure-tube 
type of reactor under study for the Carolinas- 
Virginia group, a new organic moderated 
fluidized bed reactor concept, and a thermo- 
electric type of nuclear reactor which would 
produce electrical energy directly from heat 
without the need for steam generators of tur- 
bine-generating equipment 


Test Assembly for Nuclear Powered Aircraft 


First description of a test unit developed by 
General Electric to determine the ‘ sasibility 
of using nuclear reactors for aircraft propul- 
sion. This heat transfer experiment was con- 
ducted at the U. S. Atomic Energy Testing 
Station at Idaho Falls during the year 1956 and 
proved highly successful. It uses a direct air cycle 
to which propulsive thrust is provided by sending 
air from a compressor directly through the 
reactor into the turbine. 


New Nuclear Literature 


43 
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ANDREW W. KRAMER 


Editor 


PROJECT SHERWOOD 


AS REPORTED IN Power ENGINEERING last month, an important feature 
of the Geneva Conference in September was the United States gov- 
ernment's presentation to the official delegates of a set of 13 volumes 
containing virtually the complete American nuclear technology to date. 

While all of these volumes are intended primarily for specialists, one 
book should be of keen interest to the informed layman as well, since it 
provides a nontechnical report to U. S. research teward the goal of 
achieving control of thermonuclear reactions. This book, “Project Sher- 
wood” for the first time, presents a detailed account of the quest 
undertaken by the U. S. Atomic Energy Commission for harnessing the 
energy of thermonuclear reactions. It is the first unclassified report, 
written to be intelligible to the general reader as well as to scientists 
and engineers. The author, Amasa Bishop, formerly was Chief of the 
AEC Controlled Thermonuclear Branch, and he has been in close contact 
with the program since its beginning. He is thus able to present a factual 
and readable account of Project Sherwood—the search for a means of 
harnessing the almost incalculable power latent in abundant fusion fuels. 

Graphically illustrated with over 30 three-color drawings, Di Bishop 
presents a compact account of the controlled thermonuclear effort in 
the U. S.—its origin, its development, its problems, and iis eventual 
success. Beginning with the basic principles involved in a fusion reaction, 
the various methods now being studied to control thermonuclear energy 
with the hope of eventually producing net power, are described. These 
concepts are known as pinch, stellarator, magnetic mirror, and molecular 
ion ignition. Others, in a somewhat early stage of development, are the 
Astron, shock-wave, and cusped-geometry approaches. The common 
characteristic of all these approaches is to heat deuterium gas to very 
high temperatures (400 million C and higher) and confine the resulting 
“plasma” long enough for a self-sustaining fusion reaction to occur. 
Magnetic fields are invariably used to confine the plasma, since material 
vessels could not withstand the enormous temperatures reached. 

The various techniques and approaches in this field of thermonuclear 
research bear out what is indicated in the review of the Handbook of 
Physics on page 52 of this issue of ATOMICS, i.e., that much research 
progress depends considerably on the utilization of advances in one 
part of the field to provide the means for solving problems in another. 
Those working in the thermonuclear field today are utilizing many of the 
principles and ideas of electrical engineering which have accumulated 
over a period of many years. The pinch effect for example was first 
discovered many years ago in the development of electric furnaces, 
where fluid conductors were involved. Now, in thermonuclear research, 
this same effect is being utilized in the work with gaseous conductors. 
In this way, by building on the work of others, science moves forward. 


Cathe lbh Mila 


43 





_ A TWO-DAY technical confer 
ence held at Pittsburgh on Octo- 
ber 20 and 21, Westinghouse Electric 
Corporation disclosed work on new 
reactor design concepts which are 
part of six major development pro- 
grams underway at its Atomic Power 
Department. These development pro- 
grams all have one primary goal 
the achievement of economic power 
from the energy of the atom. 

The major programs now under 
way include the pressurized water 
reactors for the Yankee Electric Com- 
pany at Rowe, Mass., and the Societe 
Cooperative Electro Nucleaire at 
Mol, Belgium; a pressure tube reactor 
for Carolinas-Virginia Nuclear Power 
Associates; and a homogeneous reac 
tor for Pennsylvania Power & Light 
Co. Foremost among the new reactor 
design programs is one involving the 
use of thermoelectric materials in 
the reactor fuel so as to convert the 
heat of splitting atoms directly into 
electricity. Another very interesting 
design makes use of an organic mod- 
erated fluidized bed in which control 
rods are not necessary, the fuel being 
in the form of pellets no larger than 
marbles, floating in oil. 

This conference at Westinghouse 
marked the anniversary of the Com- 
pany’s first decade in the atomic 
power business and the second decade 
in the field of nuclear research. As 
C. H. Weaver, vice president, in 
charge of atomic power pointed out 
at the opening session, it was just 20 
years ago that the world’s first in- 


Atomic Power 





Fig. 1. The world's largest test loop for homo- 
geneous reactors. This giant piece of plumbing 
is a test loop for circulating a slurry of atomic 
fuel—uranium oxide and Thorium suspended 
in water. It is capable of circulating 4000 gpm 
at the same pressures and temperatures plan- 
ned for an aqueous nuclear power plant now 
under study jointly by Westinghouse and Penn- 
sylvania Power and Light Company 


dustrial atom smasher was placed in 
operation at the Research Labora- 
tory. This was the first large Van de 
Graaf generator to be built for nu- 
clear research. The year was 1938. 
This was also the year in which the 
Westinghouse Time Capsule was 
buried at Flushing Meadows at the 
New York World’s Fair. As Mr. 
Weaver said, it is an indication of our 
tremendously rapid technological prog- 
ress to note that the Time Capsule 
contained nothing about atomic pow- 
er, although scholars diligently in- 
cluded everything of importance in 
that day to seal up for the edification 
of man 5000 years from now. 


Power is Their Business 

Power, Mr. Weaver emphasized, is 
Westinghouse’s business — it has been 
ever since George Westinghouse 
founded the company in 1886. There- 
fore, their work in the atomic energy 
field has been directed toward the de- 
velopment, design, nd manufacture 
of apparatus which produces power. 
They have no interest in building re- 
search reactors, nor in the volume 
production of basic materials or 
chemical reprocessing. Ever since it 
was decided that the submarine was 
the likeliest initial application for 
harnessing atomic energy, the direc- 
tion of the Company has been set 
toward the development and produc- 
tion of power reactors. The develop- 
ment of atomic power has brought 
Westinghouse one principal new 
product the nuclear steam gener- 


ator. The development of the nuclear 
steam generator as a major Westing- 
house product over the past ten years 
has resulted in an atomic power or- 
ganization of more than 7000 people, 
over 1600 of whom are engineers and 
scientists. At the present time the 
Atomic Power Department is using 
the facilities at Forest Hills which 
formerly housed the Research Labo- 
ratory. 

A new facility is Waltz Mill. This 
is what might be calied the Com- 
pany’s reactor experiment station. 
It is located on an 830 acre site near 
Pittsburgh and involves a Testing 
Reactor and the Reactor Evaluation 
Center. This facility is now under 
construction and will go into service 
in 1959. 

Factors Involved in Reactor 

Development 


In describing the reactor develop- 
ment program, Dr. W. E. Shoupp 
pointed out that the most important 
job in any advanced development 
program is to know what to develop. 
This, in the case of reactor develop- 
ment, could be a random process, but 
if this method was used it would be 
necessary to cover all possible types. 
Such a program would not only be 
too large for any company but it 
would be too large for any country. 
It, therefore, becomes necessary to 
select from the many possible types 
those that are the most feasible and 
those that will satisfy the criteria of 
the user. We must guard against the 
selection of reactors just to be differ- 
ent rather than good. 

In reactor design, the most im- 
portant variables that have to be 
selected are three in number: the 
moderator, the fuel, and the coolant. 
The moderator is the material which 
slows down the neutron to make it 
more effective. The fuel, of course, 
supplies the energy, and the coolant 
transports the energy or takes it 
away. It is necessary also to specify 
the neutron characteristics of the re- 
actor to determine whether it will 
be a burner, a converter, or a breeder.’ 

Now the moderators can be at 
least six in number or none at all. 
With no moderator we have a fast 
reactor. Where a moderator is used, 
we can use carbon, beryllium, light 
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Development at Westinghouse 





Westinghouse discloses six major reactor development programs 
underway. These include advanced pressurized water types, pres- 
sure tube reactors involving nuclear superheating, as well as two 
radically new concepts, one using a fluidized solid fuel type of bed, 
and the other, thermoelectric elements for direct conversion of heat 
into electricity. Homogeneous reactors are also being developed 


water, heavy water, or an organic ma- 
terial. For fuel, there is a choice of 
natural uranium, slightly enriched 
uranium, U-235 uranium-thorium 
mixture, uranium-plutonium or plu- 
tonium itself. Then, for coolant, we 
have ordinary water, heavy water, 
sodium, an organic liquid, gas, or 
steam, 

It will be obvious that with this 
large number of variables, the possi- 
ble number of different reactors that 
can be designed is very large — at 
least 1200, using only these three sets 
of variables, but there are other fac- 
tors which make the number even 
larger. 

From a practical standpoint, how- 
ever, the real criteria of selection 
should be only two in number — 
small power cost and the fuel avail- 
ability. On a short term basis — and 
by a short term basis is meant a 
period of some 20 years — power cost 
should be the only criteria. Power cost 
is simply mills per kwh. What in- 
fluences the mills per kwh is the 
capital cost, the fueling cost, and 
the operation and maintenance cost. 

With so many variables it is to be 
expected that no plant can be best for 
all sizes, all locations, or all calendar 
times. Particularly, there is no one 
plant best, because in all sizes certain 
plants cannot be scaled up to indefi- 
nite sizes because of limitations in 
both the primary and secondary 
component size. As Dr. Shoupp indi- 
cated, it may be impossible to con- 
struct or to ship, or even to make 
components for certain very desira- 
ble reactors in enormously large sizes. 
Fuel costs vary radically for a given 
size. Technical know-how to operate 
and maintain a plant varies from 
location to location. The fuel avail- 
ability is certainly different in the 
United States than it is in other 
= In a burner, the fissionable material in the core 
is burned up until it is depleted to a point where the 
remainder will no longer sustain a nuclear chain re- 
action. It is then replaced by a new fissionable 
material. 

In a converter, a portion of the neutrons released 
in the fission process is used to convert fertile ma- 
terial such as U-238 into fissionable material such as 
plutonium. This, in turn undergoes fission, and thus 
the life of the core is extended. 

In a breeder this process of conversion of fertile 
into fissionable material is carried to the point where 
the reactor actually produces more fissionable ma- 
terial than it consumes, Thus, it is called a breeder 
type of reactor. 
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countries. The shock and earthquake 
problem is different for different 
types of plants and for different coun- 
tries and different regions in the United 
States. As to time, if plants that used 
U-235 had to provide all the power at 
the 1975 level, this fuel would pro- 
vide it only for ten or twenty years. 
We must, therefore, plan to convert 
or breed on a long term) basis. 

There is another variable and this 
relates to the accounting system. De- 
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ject to certain limitations, involving 
fuel, capital, operation and mainte- 
nance, fabrication, cycle time, and 
other factors, and it is the object of 
the Westinghouse atomic power pro- 
gram to compare these various limi- 
tations in evaluating the merits of 
the different reactor types. The pro- 
gram as a whole can be divided into 
three parts: 1 improving existing 
types to solve the limiting problems; 
2 evaluating by means of prototypes 
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Fig. 2. The Carolinas-Virginia pressurized tube reactor using heavy water as mod- 
erator. The latter is contained in an unpressurized tank surrounding the fuel tubes. 


preciation rates vary all the way 
from zero to 40 years. Zero for some 
prototype or experimertal plants — 
40 years for other systems. At West- 
inghouse, they have analyzed some 50 
types of reactors and from the results 
of this study, six have been selected 
as showing definite promise. These 
form the basis of the advanced de- 
velopment program. These six re- 
actor types are as follows: 


Advanced PWR 

Pressure Tube — CVTR 
Boiling Superheat — IBSHR 
Organic Fluid Bed — OMFBR 
Thermoelectric 

Homogeneous — PAR 


All of these reactor types are sub- 


a few promising new types; and 3 
developing certain high conversion 
and breeding feactors for the time 
when existing fuels are depleted. 
With respect to item 1, it is felt 
that the pressurized water reactor 
should go through a 5th, 6th, and 7th 
generation. It has already gone 
through four generations; the Materi- 
als Testing Reactor (MTR), the Sub- 
marine Thermal Reactor (STR), 
Shippingport, and the Yankee, reac- 
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Fig. 3. The site of the Westinghouse testing reactor at Waltz Mill, Pa. The primary 
purpose of this reactor will be to subject materials and nuclear fuels to radiation 
similar to those encountered in nuclear power plants. 


tor now being constructed at Rowe, 
Massachusetts. Due to th consider- 
able technical knowledze developed 
in the design and operation of these 
first four generations it is now possible 
to see the future more clearly for this 
reactor type than for any other 
what major improvements can be 
made and what they will cost. It is 
believed that the suggested improve- 
ments, verified by research and de- 
velopment, can make the fifth genera- 
tion of the PWR type capable of de- 
livering competitive power in most 
areas of the world and in certain 
high cost areas of the U.S. These im- 
provements can come about by in- 
creasing the fuel loading, the fuel 
cycle time, the power output, and the 
direct modifications of the Yankee 
plant. 

While the Yankee plant is a pres- 
surized water plant similar to Ship- 
pingport, its design incorporates cer- 
tain differences. It is, of course, 
larger — 134,000 kw as compared to 
Shippingport’s present rating of 60,- 
000 kw. When the Yankee program 
was initiated in 1956 a tremendous 
amount of development work had al- 
ready been done in connection with 
Shippingport, and the trend toward 
lower power costs dictated significant 
improvements in core design and effi- 
ciency. As an important example, 
nucleate boiling is to take place at 
the heat transfer surfaces of the fuel 
elements. This is an important dif- 
ference between Shippingport and 
Yankee; in the Shippingport core 
there is no boiling. Boiling, since it 
involves the latent heat of steam, 
greatly increases the heat transfer 
rate. 

The core and fuel element problem 
was a problem requiring major re- 
search in developing a stainless steel 
element containing pellets of slightly 
enriched uranium oxide. This work is 
being supported by the AEC on a con- 
tract with the Yankee Electric Com- 
pany and, in turn, with Westinghouse. 
Extensive core physics calculations 
and critical experiments have confirm- 
ed the choice ofstainless stee las a clad- 
ding material. Timing on this devel- 


46 


opment program calls for final de- 
cisions on the core by the end of this 
calendar year. 


Belgian Reactor (BR3) 

A small, light water reactor is be- 
ing built for a government laboratory 
located at Mol, Belgium. This will be 
a 10.5 Mw plant using many of the 
same features included in the Yankee 
design. The core, as in the case of 
Yankee, consists of stainless steel 
tubes containing uranium oxide pel- 
lets. This plant is well along in con- 
struction. It will be used primarily 
for the purpose of training Belgian 


ing on a major program for the 
Carolinas-Virginia Nuclear Power 
Associates to develop a significantly 
modified and improved type of water 
reactor. The idea involved in this 
reactor is shown in Fig. 2. It con- 
templates the replacement of the 
single large pressure vessel by a 
group of relatively small tubes which 
carry the high pressure heat transfer 
fluid. The moderator, which is simply 
contained in a large unpressurized 
tank surrounding the fuel tubes, will 
be heavy water to achieve better 
neutron activity. The high pressure 
coolant which will circulate through 
the tubes has not yet been estab- 
lished; currently several possible 
choices are being studied. 

The contribution of the CVTR 
tube reactor is to improve the fabri- 
cation, the cycle time, and particu- 
larly the conversion gain. The com- 
plexity of the plant is somewhat in- 
creased, due to the use of heavy 
water, and the complexity of the 
auxiliary systems is certainly in- 
creased. The safety and output level 
are still good, and the size and control 
improved. The cycle time, the routine 
shutdown, and the non-scheduled 
shutdown are improved markedly 
because the fuel can be changed very 
simply. The moderator is heavy wa- 
ter, and this is a disadvantage be- 
cause of its cost. The output level 
and size is significantly improved. 

This sixth generation PWR plant, 
however, still has one or two limita- 
tions. It is still not a high efficiency 





Fig. 4. The Homoge- 
neous reactor using a 
suspension of thorium 
and uranium | slurry 
in water under study 
by Westinghouse and 
Pennsylvania Power 
and Light 
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utility people and also for the pur- 
pose of obtaining experimental in- 
formation on this type of reactor. 
The Belgian reactor is the fifth 
generation of the pressurized water 
plant. 


Carolinas-Virginia Tube Reactor 


In the search for more economical 
nuclear power, two of the major 
limitations of the conventional pres- 
surized water system become evident. 
These limitations are: 1. the size of 
the pressure vessel, and 2. one fluid 
is used as both coolant and modera- 
tor. Therefore, Westinghouse is carry- 


plant, and it still may be limited in 
size due to its low steam pressure 
which determines the size of the 
equipment necessary for the second- 
ary or conventional equipment. 

The seventh generation pressurized 
water plant is the integral boiling 
superheat reactor (IBSHR). This 
plant is a modification of the CVTR 
pressure tube plant. The cold water 
is taken into the center section tubes 
where it is allowed to boil, taken out 
of the reactor to the steam separator 
if this is necessary, taken back into 
the outer layer of tubes for super- 
heating of the steam, and then to the 
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Fig. 5. (Below) Wood and plastic model used to study 
equipment replacement and remote handling procedures 
for the maintenance of reactors of the homogeneous type 


turbine. This system, shown in Fig. 
7, has the advantage of high efficiency 
and is not limited in output in the 
secondary, or the primary system by 
the size of the components and pieces 
that can be manufactured. As in all 
direct-cycle plants, it would suffer 
from the deficiency that a serious 
failure in fuel elements exposes the 
turbine, condenser and feed water 
systems to the radioactive fuel in the 
failed fuel elements. It is felt at 
Westinghouse that it will take a 
great deal of time and effort to prove 
that it is possible to protect the 
secondary part of the system from 
a high degree of failure of fuel ele- 
ments in the system, nevertheless, it 
may be possible on a long term basis. 


Pennsylvania Advanced Reactor 

In studies of the possible types of 
nuclear reactors, the aqueous homo- 
geneous type of reactor was selected 


in 1955 as having important long 
term promise. This type was chosen 
because of its low fuel cost, its con- 
tinuous fuel reprocessing possibilities, 
and its ability to create new fission- 
able fuel. 

This program was initiated as a 
private venture supported jointly by 
the Pennsylvania Power & Light Co 
and Westinghouse. After two and one 
half years the AEC indicated a will- 
ingness to support the continuing re- 
search and development program in 
order to improve the possibilities for 
a plant of this type being built. A 
decision as to the construction of a 
plant of this type will be made by the 
end of 1959 — after 4% years of a 
large-scale development program. 

Basically, the homogeneous reactor 
continuously circulates a fluid fuel in 
a high pressure loop through the 
reactor vessel and a heat exchanger. 


December, 1958 


Fig. 6 (Above) Techniques for remotely dismantling and as- 
sembling equipment are under development. Here a tech- 
nician uses a servo-manipulator to take a pump apart. 


This liquid fuel is a slurry containing 
particles of uranium and thorium 
oxides suspended in heavy water. 
Solid fuel elements, which are in- 
herently expensive to fabricate and 
require periodic shutdown for re- 
placement, are eliminated. The liquid 
fuel in the homogeneous reactor can 
be reprocessed and purified continu- 
ously without affecting operation. 

An extremely important long range 
feature of the homogeneous reactor is 
its ability to create new fissionable 
fuel. Some of the neutrons born in the 
fission process convert the thorium 
to uranium-233, which is fissionable. 
Thus, it is possible to make almost as 
much new fissionable uranium from 
the relatively inexpensive thorium as 
is needed to keep the reactor in 
operation. 

The pressure vessel is a_ steel 
sphere. This shape, in combination 
with a carefully selected composition 
of liquid fuel, or slurry as it is called, 
permits a critical mass but limits it 
to the pressure vessel itself. Heat 
which is generated as a result of the 
fission reaction in the critical mass, 
is continuously transported to the 
heat exchanger as the slurry is 
pumped through the system. While 
the aqueous homogeneous reactor is 
basically simple in concept, it has 
numerous difficulties. Some of the 
problems are common to all reactors 
to some degree, but others are rather 
unique. The chief problem concerns 
the necessity for remote maintenance. 
The radioactive fuel itself passes 
through the reactor vessel, the heat 
exchanger, the pumps, and the pip- 
ing. Thus, the entire system becomes 
highly radioactive. Therefore, the 
entire system must be maintained by 
remote means. The problems in- 
volved here are quite astonishing. 


Methods must be provided for taking 
down every piece of pipe in entire 
system by remote handling mech- 
anisms; means must be provided for 
cutting valves and fittings from the 
piping by remote flame cutting 
equipment and rewelding these com- 
ponents back into the system. Servo- 
manipulators must be provided to 
remove bolts and unscrew nuts, and 
for dismantling pumps and other 
devices in the system. 

To solve this very difficult problem 
a wood and plastic scale model of the 
homogeneous plant has been set up 
to study the placement of all equip- 
ment for accessibility by the remote 
handling apparatus. To date methods 
have been worked out whereby ten- 
inch steel valves and fittings have 
been cut from completely welded 
lines and welded back into place en- 
tirely by remote operation. 

Other problems concern the physi- 
cal and chemical behavior of the 
slurry. Laboratory studies include 
complete analysis of the properties 
and behavior of slurry. On a larger 
scale, slurry has been pumped for 
35,000 hours in several high tem- 
perature and high pressure test loops 
that simulate reactor operation. The 
largest of these loops, built for the 
testing of actual components and es- 
tablishing plant operating proce- 
dures, is the largest in the world. The 
development work on the slurries has 
proceeded to the point that combined 
tests on the behavior of the slurry 
under highly radioactive conditions 
are in order. An inpile loop has now 
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Fig. 7. The integral boiling superheat 


reactor (IBSHR) using the pressure tube 


principle combined with nuclear superheating 


been constructed and this will be 
transported to Oak Ridge where it will 
be inserted into the test reactor there 
for irradiation under flow conditions. 


Fluidized Bed Reactor 


Thus far, the reactors under con- 
sideration have all been of types 
closely related to systems actually in 
use or on which considerable research 
has been done. Now, two reactor con- 
cepts will be considered which are 
only in the idea stage. The first of 
these is the organic moderated flu- 
idized bed reactor (OMFBR_). In this 
reactor system, Fig. 8, the fuel is in 
the form of uranium oxide pellets, 
cheap and easy to fabricate. The 
pellets are clad with a very thin layer 

a few microns — of any material 
which suitable for chemical 
reasons, because little of it 
needed. The bed is fluidized, that is, 
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Fig. 8. The proposed organic moderated fluidized bed 
reactor using inexpensive uranium oxide pellets as fuel 


the flow of the fluid expands the bed 
of fuel and thus turns the reactor on. 
The coolant and moderator is an 
organic material. The designers of 
this system propose to use diesel oil 
for this coolant and moderator since 
this is inexpensive, and it can be 
purified continuously by the proper 
design of the bleed and feed system. 
In this case, fabrication costs are 
low, cycle time excellent, there are 
less nuclear poisons, no costly exotic 
materials, the safety and size are 
very good, and the shutdown charac- 
teristics of the plant should be 
excellent. 


The Thermoelectric Reactor 

Perhaps the most fascinating of 
all, is the thermoelectric reactor con- 
cept because in this system it is pro- 
posed to discard the entire steam sys- 
tem and to remove the electric power 


from the reactor directly by means of 
the thermoelectric effect. 

As is well known to any student of 
physics, the phenomenon of thermo- 
electricity dates back to what is 
known as the Seebeck effect, discov- 
ered in Germany in 1821. Seebeck 
found that an electric current flows 
continuously in a closed circuit com- 
posed of two dissimilar metals as 
long as the junctions of the metals 
are maintained at different tempera- 
tures. The action of the familiar 
thermocouple depends upon this prin- 
ciple. In other words, the thermocou- 
ple is a device for converting heat 
energy directly into electricity. 

Unfortunately, the efficiency of 
the thermoelectric effect has been 
low, and the voltage produced ex- 
tremely small — a few millivolts for 
a difference in junction temperatures 
of 100 F. However, by connecting a 
number of thermocouples in series 
higher voltages can be obtained. 

It is obvious, therefore, that if a 
reasonably efficient thermocouple can 
be developed it becomes possible to 
convert the heat in a nuclear reactor 
directly into electric power, and this 
is the principle involved in the ther- 
moelectric reactor proposed by West- 
inghouse. For example, if a fuel such 
as a mixture of uranium and uranium 
oxide were encapsulated in a thermo- 
electric material of, say, type A, and 
an adjacent fuel element were en- 
capsulated in a material of type B, 
and if a number of such elements 
were hooked in series, the heat pro- 
duced in fuel by virtue of the critical 
mass would be converted directly 
into direct current electricity. 

Recently scientists at the Westing- 
house Research Laboratories have 
discovered a number of compounds 
in a previously unexplored class of 
solid state thermoelectric materials 
which appear to make feasible the 
interchange of heat and electricity at 
the high temperatures encountered 
in standard methods of power genera- 
tion. At the same time, the materials 
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Fig. 9. In the thermoelectric reactor heat energy of fission would 


electricity by the thermoelectric effect. 
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are chemically inert, rugged, readily 
available, and inexpensive. These 
materials seem to lend themselves 
favorably to use in a nuclear reactor 
since the higher the temperature the 
more effective they are. In a reactor 
we have a fuel, uranium oxide, which 
has a melting point of some 5000 F. 
In the fission process, thermal energy 
is generated at millions of degrees so 
in the thermoelectric generator the 
temperature would be limited only 
by the material. 

In the proposed reactor, a series of 
such thermoelectric fuel elements 
would be arranged in a container as 
shown in Fig. 9 and water circulated 
from the bottom of the tank up- 
wards. This acts as the coolant and 
moderator. All that is required of the 
water is that there be a temperature 
difference. We have a high tempera- 
ture in the fuel elements, but the 
temperature difference in the water 
need be only 50 degrees as indicated. 
All that is necessary is to expose the 
fuel to one of the thermoelectric 
junctions and the coolant to another 
junction. This generates electricity, 
provided we have the right typeof ther- 


Test Assembly 


moelectric materials in the reactor. 


No Single Reactor 

As indicated by Dr. Shoupp, in 
evaluating the merits of these various 
reactor concepts, the star performer 
for the long term future is the homo- 
geneous plant. ‘‘If we assume that we 
must breed or convert to a very high 
ratio, we must follow either the fast 
breeder or the thermal-breeder con- 
cept. Westinghouse is a party to the 
PRDC program (Detroit Edison 
Enrico Fermi Plant), which is a fast 
breeder project, but our chief aim for 
the future is the homogeneous slurry 
reactor. The homogeneous plant is 
not only a good long term bet, but 
could also be an intermediate range 
bet for low-cost power.” 

Despite the attractiveness of the 
homogeneous reactor, it is felt that 
there is no single reactor that is just 
right for all sizes and locations, or all 
times. There should be a short range 
and a long range approach. On the 
short-range approach we have burn- 
ers that are of primary value to the 
military; the converters, for military, 
marine, and utility. For the long 


range we must have high converters 
or breeders and these breeders can be 
either thermal or fast. 

“We believe,” said Dr. Shoupp, 
‘that the development programs must 
be limited but they should amplify 
improvements to existing types. They 
should evaluate, through prototypes, 
a few of the most promising types, 
and we must develop certain high- 
conversion reactors or breeders to be 
used when fuels are much more 
scarce. For Westinghouse, the plan to 
accomplish these objectives are: im- 
provements in the pressurized water 
systems which are the Advanced 
PWR, pressure tube, and the boiling 
superheat reactor. Then there are 
the two new ideas, previously de- 
scribed, the Organic moderated flu- 
idized bed reactor, and the Thermo- 
electric reactor. The Company’s long 
range efforts are on the homogeneous 
plant and the fast breeder.”’ 

As a guide to this policy, Dr. 
Shoupp quoted an old Chinese prov- 
erb, to wit, Confucius say, ‘““A man 
is a fool or very hungry who hunts 
bear with a single arrow in his 
quiver.” THE END 


For Nuclear Powered Aircraft 


FROM A_ TECHNICAL _ standpoint 
there is little doubt that the most 
difficult job confronting designers of 
nuclear power plants is the develop- 
ment of a nuclear reactor for aircraft 
propulsion. Because of the vital need 
for such plants in military aircraft, 
research and development in this 
field has been underway for many 
years but until recently nearly all of 
it has been highly classified. Only 
within the past few months has spe- 
cific experimental data been released 
which provides some measure of the 
progress being made. 

In a paper prepared for the Geneva 
Conference, tests on HTRE No. 1 
Heat Transfer Reactor Experiment 
No. 1) were described which proved 
the operability of the system and the 
predictability of its performance. 
HTRE No. 1 marked the first time 
that all the components of a combined 


reactor and jet engine power plant 
were assembled and operated. 

This system was developed and 
produced by General Electric Co en- 
gineers and scientists at the Aircraft 
Nuclear Propulsion Department, 
Cincinnati, Ohio, under dual contract 
with the U.S. Air Force and the 
Atomic Energy Commission. The 
tests were conducted at the National 
Reactor Test Station in Idaho Falls 
during the period January 1956-Jan- 
uary 1957. 

These tests were of great signifi- 
cance in meeting the objective of de- 
veloping a useful aircraft nuclear 
propulsion system. The test assembly 
for the experiment consisted of an air- 
cooled, metallic-fuel-element, water 
moderated reactor operating a modi- 
fied J47 turbojet engine designated 
X39. The schematic diagram, Fig. 1, 
shows a simplified version of the air- 





Fig. 1. Test assembly 
utilizes the direct air 
cycle to which pro- 
pulsive thrust is pro- 
vided by sending at- 
mospheric air from 
the compressor di- 
rectly through reac- 
tor, into the turbine, 
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and out through ex- 
haust nozzle. 





COUPLING STATION 








S/n 
<2 


+—_+—_+__+—_-+4—-+— 


+ 


+ 








Safe 
FMAM STATON D 
19656 ‘87 











Fig. 2. Range of energy produced by 
HTRE No. 1. 


flow path through the system. 

The reactor core structure consists 
of a cylindrical water vessel pene- 
trated by air tubes. The shield plug 
structure and the heavy gamma ray 
shielding are of stainless steel. Mod- 
erator water is used for neutron 
shielding in the shield plug. 

The power plant is started on 
chemical fuel alone, with compressor 
air (compressed to 5 times the intake 
pressure) passing through the cold re- 
actor. As the reactor power increases, 


S65 ATOMICS | 








POWER ENGINEERING 





This diaphragm pump 
can’t air bind 


- ++ one of many reasons why you get reliability and 
accuracy with Milton Roy Controlled Volume Diaphragm Pumps 


Take a good look at these outstanding features of the new 
Milton Roy Controlled Volume Diaphragm Pump: 


@ no air pockets. 

@ positive mechanical valving bleeds air or vapor from hydraulic fluid 
automatically once each stroke. 
uniform pressure on both suction and discharge . . . diaphragms move 
without tendency to twist or bend. 
non-lubricating hydraulic system . . . fluid can be water, or other liquid. 
no moving parts to beat air into the hydraulic fluid. 

e diaphragm liquid ends interchangeable in the fieid with Milton Roy 
packed plunger liquid ends. 
monel fillers . . . effectively seal and prevent cold flow of the 
plastic diaphragm. 


Standard liquid end designs are available for pressures to 1,000 psi 
and capacities from 1.1 to 138 gph . . . manual or automatic 
0-100% capacity adjustment. Higher capacities available. 


Take another look at the Milton Roy 
approach to your metering and pumping 
problems . . . write for detailed informa- 
tion to Milton Roy Company, 1300 East 
Mermaid Lane, Philadelphia 18, Pa. 


Controlled Volume Pumps « Quantichem Analyzers 
Chemical Feed Systems * Anders Air and Gas Dryers 
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Fig. 3. Potential Nuclear Power Plant 


the chemical fuel flow is decreased. 
When nuclear power is sufficient for 
self sustaining operation, chemical 
fuel is cut off. Throughout the tests, 
operation was stable during the tran- 
sition from chemical to nuclear power 
and the reactor was responsive to 
both manual and automatic control. 
Combined operating time during the 
test period totaled 258 hours. A chart 
showing the total energy produced in 
the test period is shown in Fig. 2. 

Extensiv’ operation at full nuclear 
power was recorded without failure 
or significant leakage of radioactive 
material to the airstream. Proof was 
obtained that overheating portions 
of the reactor would not lead to local 
flow starvation and progressive over- 
heating. 

Much of the apparatus in the setup 
was provided for developmental con- 
venience and would not be used in an 
actual system for aircraft. The shield, 
for example, is extra-heavy to allow 
external contact maintenance during 


shut-down. In an aircraft installation 
the shield would be much lighter 
and the engine would be coupled 
more closely to the reactor-shield 
assembly. A diagram of a potential 
configuration for a Direct Cycle Nu- 
clear Turbojet for airframe applica- 
tion is shown below in figure 3. 
Research and development has 
proceeded at an accelerated pace at 
General Electric since these first tests 
were made. The great challenge of the 
aircraft nuclear propulsion project is 
that this type of system requires gen- 
eration of large amounts of heat from 


a nuclear reactor of very small vol- 
ume. Also, all items comprising the 
power plant must be provided within 
very stringent weight limitations. 
Intensive work has been — and is 
under way in areas of reactor design, 
shield design, and the development of 
new materials to withstand extreme 
temperatures and neutron bombard- 
ment, as well as new methods of fabri 
cating these materials. 

While much progress has_ been 
made, many problems must still be 
solved before the first high perform- 
ance aircraft flies on nuclear power. 





send it to: 


Editor, ATOMICS 


further bother on my part. 





REPRINTS OF ATOMICS 


Reprints of the ATOMICS sections from POWER ENGINEERING for the six 
months from July to December 1958 will be available about the middle 
of January, 1959. Only enough of these will be printed, however, to 
take care of advance orders. They will be available at $1.00 per copy. 
If you want one of these reprints, please fill in the following form, and 


c/o Power ENGINEERING 
308 E. James Street, Barrington, Illinois 


Enclosed is my $1. Please send me the reprint when ready without 


Tell me when my copy is ready and I'll send you the $1 then. 








New Nuclear Literature 





Handobok of Physics. In this month’s 
review of new literature in the 
ATOMICS section we have room for 
only one book—the Handbook of 
Physics, just published by McGraw- 
Hill Book Co. This huge volume, 
measuring, 8 by 10 inches and 3 
inches thick, and having 1504 pages, 
forms a truly astonishing display of 
complex scientific knowledge and 
mental effort. It contains the untold 
work of thousands of scientists over 
countless years, and while no single 
volume could ever contain the whole 
of what we call physics, this book 
makes a valiant effort to accomplish 
it. 

As explained by the two chief F'di- 
tors, Edward U. Condon and 
Odishaw, this book was first pla. 
nearly ten years ago when both men 
were closely associated at the Na- 
tional Bureau of Standards. They 
set themselves to the problem of 
making a judicious selection from 
the vast literature of physics materi- 
als which might reasonably be called, 
“What every physicist ought to 
know.” 
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As the planning went forward, they 
became increasingly aware of the 
difficult task they had undertaken. 
The literature of physics has become 
so great, and is growing at such a 
rate, that it is difficult for a physicist 
to be really well-informed on more 
than a relatively narrow specialty 
within the subject. Nevertheless the 
unity of science is such that much 
research progress depends consid- 
erably on utilization of advances in 
one part to provide the means for 
solving problems in another. There- 
fore it is necessary for physicists to 
make strong efforts to resist tenden- 
cies toward over-specialization. 

Thus, these two distinguished edi- 
tors, working with scores of today’s 
most outstanding scientists, present 
in this handbook a comprehensive 
and authoritative guide to basic 
physics. Comparable in treatment 
scope to handbooks serving other pro- 
fessions, this volume concentrates 
on principles, ideas, concepts, and 
mathematical methods of all branches 
of modern and classical physics. In 
this volume may be found concise 
answers to hundreds of questions 
in the field of physics. In addition, 
the material serves as a check for 
better understanding of basic con- 
cepts, problems, mathematical for- 
mulations and equations, and offers 


a means of review or gaining an 
understanding of unfamiliar areas. 
The emphasis in this thoroughly 
documented book is on the principles 
of physical science and the mathe- 
matical techniques required for their 
exposition. Within this framework, 
the main sections cover mathemat- 
ics, mechanics of particles and rigid 
bodies, mechanics of deformable 
bodies, electricity and magnetism, 
heat and thermodynamics, optics, 
atomic physics, physics of the solid 
state, and nuclear physics, including 
meson physics. 

Contributors of the various sec- 
tions were drawn from all over the 
world, from England, Holland, Switz- 
erland, Ireland, India, Israel, and 
from all over the United States. 
Regarding the two editors, Dr. 
Condon is now Professor of physics 
at Washington University in St. 
Louis. He was formerly the Director 
of the National Bureau of Standards. 
Dr. Odishaw, formerly the Assistant 
Director of the Bureau of Standards 
is now the Executive Director of the 
U. S. National Committee for the 
International Geophysical Year, Na- 
tional Academy of Science. The 
Handbook of Physics is published by 
McGraw-Hill Book Co., 330 W. 
42nd St., New York. The price is 
$25.00. 
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Satisfaction at Salem 


New unit “On Schedule” for 


New England Electric 


Unit #3 of New England Power Company’s* 
Salem Harbor Station recently went “‘on the line”’ 
on schedule. In a highly successful demonstration 
of working together in close cooperation, Stone & 
Webster Engineering Corporation and New Eng- 
land Power Company jointly designed this new 
125,000 kw unit. Stone & Webster supervised the 
construction of this latest unit which makes the 
complete Salem installation the largest electric 
power station in the great New England 


Electric System. 
*Part of New England Electric System 


On every project .. . of whatever size and wher- 
ever located ... Stone & Webster engineers keep 
construction schedules and cost estimates con- 
stantly in mind. If you would like to discuss how 
Stone & Webster’s broad engineering and construc- 
tion experience can help you on your next project, 
call or write our nearest office. 


Stone & Webster builds installation and operating 
savings into your project through engineering 
economies and extra plant efficiency. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 


New York Boston Chicago Pittsburgh Houston SanFrancisco Los Angeles Seattle Toronto 





How Commonwealth Edison 
Turned a Fly Ash Problem 
Into Profit 


At Commonwealth Edison’s State Line Station, about 
350 tons of fly ash a day had to be wet down, loaded, 
and trucked to suitable dumping sites. 


Waste becomes profit. Today, the plant burning a 
peak load of 5000 tons of coal daily collects dry fiy 
ash automatically in a totally enclosed Fuller-Kinyon 
system. The ash is conveyed from precipitators to 
storage bins and silos, where it’s sold as a by-product. 
Manpower: just three men, one at the main control 
panel and two bagging the ash for sales to local 
contractors. 


Air and gravity do the work. F-H Airslide® con- 
veyors fluidize dry fly ash by a column of low-pressure 
air for easy movement by gravity to central surge 
hoppers. Then, a Fuller-Kinyon pump under each 
hopper drives the ash by air through a five-inch line 
to storage. The system is practically maintenance- 
free. There are few moving parts to foul or wear out. 


Large and small plants can get the benefits of Fuller- 
Kinyon fly ash handling. Capacities range from 100 
to 8,000 cubic feet an hour. F-H Airslide and Fuller- 
Kinyon conveying lines can be curved to avoid beams 
and other obstacles. Low-pressure air provides power 
inexpensively and installation costs are significantly 
less than other types of conveying systems. Write 
for detailed information in Bulletin FF-49-1. 


Visit Booth 513 
Plant Maintenance and Engineering Show 


January 26-29 Cleveland, Ohio 


Fuller 


pioneers in harnessing AIR 
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F-H AIRSLIDE FLUIDIZING CONVEYORS ANGLE DOWNWARD from 
precipitator hoppers, move air-activated ash to 20-ton central 
surge hoppers under floor. There are few moving parts. 


FULLER-KINYON PUMPS AND COMPRESSORS under surge hoppers 
propel ash to bins and silos at 20 tons an hour. Fluidized by 
air, the abrasive, 300°F. ash moves without injuring system. 


BULK SILOS receive air-conveyed ash through Fuller- Kinyon 
pipe-lines. Farthest silo is 1,000 feet from pumps. Over 50% of 
fly ash is bagged and sold as a by-product, 


FULLER COMPANY 


150 Bridge St., Catasauqua, Pa. 
SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Birmingham « Chicago « Kansas City « Los Angeles « New York » San Francisco « Seattle 
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CONDENSER AND 
HEAT EXCHANGER CLINIC 





Edited by Arthur W. Tracy, Metallurgical Engineer 
The American Brass Company, Waterbury, Conn, 


Cupro Nickel Alloys meet a wide range of 
severe corrosive and mechanical conditions 


Cupro nickel alloy heat exchanger tubes 
serve satisfactorily when conditions re- 
quire greater strength and corrosion 
resistance than are possessed by the 
brass alloys. 


Developed To Meet Navy Requirements. 
Copper-nickel alloys were originally 
developed for use on U. S. Naval vessels 
to provide tubes which would give long 
and reliable service under extreme battle 
conditions. Research by The American 
Brass Company, begun in the last cen- 
tury, resulted in the manufacture of 
cupro nickel tubes for the Navy’s fighting 
ships in the Spanish-American War and 
in World Wars I and II. 

Navy experience with cupro nickel 
condenser tubes led to their use in 
express liners and other merchant craft, 
in central power stations, and then in 
industry for condensers, heat exchangers, 
and evaporators where their resistance 
to corrosion by a wide range of chemicals 
and their ability to maintain strength 
at elevated temperatures gave them an 
economic advantage. 


Cover Wide Use Range. The American 
Brass Company produces condenser and 


Water boxes for a naval steam condenser 
fabricated by welding 4” sheet of Anaconda 
Cupro Nickel, 10%-755. The flanges and ribs 
are of steel. The Youngstown Welding and Engi- 
neering Company also fabricates pipe and fittings 
of Cupro Nickel, 10%, for salt-water service. 


December, 1958 


heat exchanger tubes from Cupro Nickel, 
30°/,-702 and Cupro Nickel, 10°%-755, 
which satisfy most of the requirements 
for marine, power station and processing 
plant service. Cupro Nickel, 20°-712 
is also produced, particularly for use 
under certain conditions, such as in 
feed-water heaters where operating tem- 
peratures and pressures are too high 
for brass alloys or the 10%, Cupro 
Nickel, and not sufficiently severe to 
require the 30%, alloy. 

These alloys satisfy, economically, 
condenser and heat exchanger tube re- 
quirements that lie beyond the corrosion 
resistance and mechanical properties of 
copper and brass tubes. 


Cupro Nickel, 30%-702 is the most 
widely used of the copper-nickel alloys. 
It is the most corrosion resistant and 
durable of the copper-base alloys for 
condenser and heat exchanger tubes in 
sea water service, being highly resistant 
to clean and polluted sea waters. It has 
the property of forming protective films 
of corrosion products, making it partic- 
ularly desirable for service where water 
velocities are high. It is highly satisfactory 
for tubes in evaporators, inter-after con- 
densers, air ejectors of steam condensers 
and in boiler feed-water heaters. This 
alloy is particularly desirable where high 
temperatures are encountered. 

In high-pressure, high-temperature 
steam stations, Cupro Nickel, 30%,-702 
tubes are used in feed-water heaters 
regardless of the type of tube used in 
the main condensers. The high allowable 
design stress for this alloy qualifies it 
for this service. 

Cupro Nickel, 30-702 tubes are used 
in petroleum refinery heat exchangers 
when process liquids, vapors and cooling 
waters are particularly corrosive, and 
where its resistance to stress-corrosion 
cracking and good physical properties at 
elevated temperatures are required. 


Cupro Nickel, 10%-755. This alloy 
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was developed by The American Brass 
Company to conserve nickel and to 
provide a lower cost copper-nickel alloy 
to meet requirements not sufficiently 
severe to call for the higher nickel- 
content alloys. 

Cupro Nickel, 10%-755 has proved 
an excellent alloy for salt water use. It 
is resistant to corrosion by both clean 
and polluted sea waters at relative high 
velocity of flow. It has given a good 
account of itself in stationary steam 
piants on tidewater, and in condensers 
and similar applications aboard ship. 

Because of this excellent resistance to 
corrosion by sea water, Cupro Nickel, 
10%-755 tubes are used in heat ex- 
changers handling sulfur-free streams in 
a number of tidewater oil refineries. 


Cupro Nickel, 20%-712. This inter- 
mediate alloy serves adequately and 
economically where operating tempera- 
tures and pressures are too severe for 
Cupro Nickel, 10°%-755 and where the 
properties of Cupro Nickel, 30-702 
would not be required, such as in boiler 
feed-water heaters. 


Technical Service. The Technical Depart- 
ment of The American Brass Company 
will be glad to study any heat-exchange 
problem you may have and help you 
select the tube alloy which will most 
adequately meet the conditions you face. 
Write: The American Brass Company, 
Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New 
Toronto, Ont. 6880 


ANACONDA 


Tubes and Plates for 
Condensers and Heat Exchangers 
Made by 
The American Brass Company 
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Riverton Station 
Northern Virginia 
Power Company 
Riverton, Virginia 


Sanderson & Porter 
Engineers 


{ survey of your plant by a quali- 
fied consulting engineer could 
show ways of making surpris- 
ing savings in your power costs. 
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A Dramatic Record 
Of Availability 
At Riverton Station 


Riley Steam Generating Unit 
gives eight years of efficient service 


with but ONE forced outage 


Engineers of Northern Virginia Power were so impressed with the 
availability factor of this Riley boiler that they voluntarily advised us that 
since November 1950 there has been but one short forced outage, making 
it the best boiler in the entire system from a service standpoint. 


Here is a record of performance that is proof of dependability and one 
of the reasons why so many public utility companies have swung to Riley 
in the past ten years. This boiler operates at 875 psig and 900 F. and is 
fired by Riley pulverizers and burners. 


Today, Riley designs incorporate outstanding characteristics which 
meet the exacting requirements of the modern power plant. We are con- 
fident that it will pay you to investigate modern Riley designs when you 
are considering the installation of additional steam generating equipment. 
Riley engineers will gladly call on you. 


Ritey STOKER CORPORATION, WORCESTER, MASSACHUSETTS 


Sales Offices 


Charlotte, Chicago, Cincinnati, Cleveland, Detroit, Houston, Jacksonville, Kansas 
City, Los Angeles, New Orleans, New York, Philadelphia, Pittsburgh, Portland, 
Salt Lake City, San Francisco, Seattle, St. Louis, St. Paul, Syracuse, Worcester. 
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Revere 90/10 Cupro- 
Batfles and 


, exchangers will be exchanging heat between 
process water on the shell side and sea water on the tube 
side. Under these dual-corrosion conditions just any alloy 
would not be able to stand the gaff. That’s why the engi- 
neers for Union Carbide Caribe specified Revere 90/10 
Cupro-Nickel to do the job . . . 36,000 Ibs. for the con- 
denser tubes and 14,000 Ibs. for the baffles and tube sheets. 
Data indicated that Revere’s 90/10 Cupro-Nickel would 
be satisfactory under the specific set of operating condi- 
tions which would be met in their installation in Ponce. 
Because there are seldom two jobs with the exact same 
set of operating conditions Revere has found through its 
long and varied experience that fitting the alloy to suit 
the job is the best way to extend tube life to the maximum. 
To find the alloy or combination of alloys best suited 
to meet a specific set of operating conditions, Revere 
offers the help of its Research Department, made avail- 
able through the Technical Advisory Service. 
Revere makes tubes and tube sheets in all the custom- 
ary as well as special alloys. See the nearest Sales Office. 


ONE OF THE 4 heat exchanger bundles which 
collectively accounted for 50,000 Ibs. of Revere 
90/10 Cupro-Nickel in the form of tubes, baffles 
and sheets. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Rome, N.Y.; Baltimore, Md.; Chicago, Clinton and Joliet, Ill.; Detroit, Mich.; Los Angeles and Riverside, 
Calif.; New Bedford, Mass.; Brooklyn, N.Y.; Newport, Ark.; Ft. Calhoun, Neb. Sales Offices in Principal Cities, 
Distributors Everywhere. 
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Nickel Condenser Tubes, 
Tube Sheets 


Fabricated into Heat Exchangers by 


ENGINEERS and FABRICATORS, INC. 


to be used in the Union Carbide Caribe’s chemical plant 
in Ponce, Puerto Rico under tough, dual-corrosion conditions 
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(+) CLOSE-UP of one of the bundles that has been 
completely tubed and is ready for bolting into the shell. 


(2) COMPLETED UNITS with channel heads in place and 
completely stacked ready for shipment to the Union 
Carbide Caribe Incorporated chemical plant in Ponce, 
Puerto Rico. 

@) HERE YOU SEE a section of the shop of ENGINEERS 
and FABRICATORS, INC., Houston, Texas, where the 4 
heat exchangers were made. 
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A plant built on the 
philosophy of “don’t accept 
anything at face value”... 


Tidewater’s “Refinery of the Future” Uses 
471 Fast’s Couplings to Reduce Maintenance 





N PLANNING Tidewater’s Delaware Refinery, all 

equipment purchases were examined from every 
angle ... capital investment, manpower, mainte- 
nance and reliability. Fast’s Self-Aligning Couplings 
were used throughout because they met Tidewater’s 
exacting demands. 

Tidewater’s equipment design policies were estab- 
lished by survey teams that visited refineries all over 
the country. They carefully appraised each plant and 
asked operators what improvements they would make 
and what features they would retain if they were to 
redesign their drives. 

In 471 applications at this refinery, Fast’s Couplings 
guarantee mechanical flexibility that eliminates costly 
shutdowns and expensive shaft replacements. Fast’s 
have the reputation of frequently outlasting the equip- 
ment they connect. This means savings in mainte- 
nance and down-time . . . in addition to protecting 
costly equipment against errors of alignment. 

Nearly 40 years of coupling experience qualifies 
Koppers to solve your coupling problem. Write today 
for full details to: KOPPERS COMPANY, INC., Fast’s 
Coupling Dept., 3712 Scott Street, Baltimore 3, Md. 


Engineered Products 
Sold with Service 


Fast’s Couplings give dependable, trouble-free service 
throughout Tidewater’s entire production facilities. 


This Fast’s Coupling drives a pump delivering heavy 
naptha to the Solutizing plant. 





THE ORIGINAL 
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one of the top ten plants of the year 








Architect-Engineer: Connell, Pierce, Garland & Friedman, Miami, Fla.; General Contractor: Thompson 
& Street Co., Charlotte, N. C.; Steam Generating Equipment: Power & Combustion, Inc., Baltimore MARTIN-Orlando 


Md.; Mechanical Contractor: William H. Singleton Co., Arlington, Va. dedicated to the service of America 


A new type of facility—a complete re 


selected Touma search, development and production center 
for guided missiles, electronics and small 
package steam weapon systems — Martin-Orlando is ex 


tremely functional and represents the most 
modern, scientific concepts of layout and 
design that man can devise. 


generators 


for their efficiency and compactness 































Two Keeler DK’s supply steam for the entire process, heat, hot water 
and air conditioning load of this ultra modern Martin plant. The entire 
facility, consisting of four main buildings with approximately 500,000 
square feet of space, is located on a 6700-acre site near Orlando, Florida. 
The steam generators are supplying the steam requirements with 
capacity to spare and provision for future needs. 


Each of the DK units has a 28,000 lb/hr capacity and is designed for 
200 psi safe working pressure. Both are oil fired and operated at 
125 psig either unit capable of carrying the full load. 


This is the third Martin installation of Keeler 
DK Package Steam Generators .. . Martin- 
Denver has two 465-hp units and Martin- 
Baltimore has a 450-hp unit. 

Multi-purpose Keeler DK’s are made in 24 
sizes for gas, oil or combination firing, in 
capacities up to 60,000 lb/hr, standard design 
pressures to 600 psig. The unit is a completely 
steel encased package, with water cooled and 
insulated furnace sides, roof, floor, burner and 
target walls. 

The DK features tube-to-tube construction 
on both sides of the furnace, providing the 
maximum amount of radiant heating surface. 
Uniform diameter water tubes facilitate clean- 
ing or replacing — a truly low first cost, low 
operating cost package steam generator. Write 
for full data and specifications. 

— ESTABLISHED 1864 — 


The Seal of Quality in Water Tube 
Steam Generators Mia 








E. KEELER COMPANY ( 
West & Church Sts. = 
Williamsport, Penna. 
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to lights on’ 
..iN (2 hours mobile emergency unit 


delivers 12 times the power of 
first public utility 


I2 HOURS AFTER MOVING INTO A DIGASTER 
AREA, THIS GAS TURBINE PLANT ON WHEELS 
DELIVERS 6,500 KW- OVER I2 TIMES THE POWER 

OF THOMAS EDISON'S ORIGINAL PEARL. 
STREET STATION. TRANSITION SECTION OF UNIT'S 
GAS TURBINE, WHICH CHANNELS |350°F GASES 
TO BLADES, IS INCONEL* NICKEL-CHROMIUM ALLOY. 
INCONEL ALLOY RESISTS CORROSION, OXIDATION, 

LOSS OF STRENGTH AT HIGH TEMPERATURES. 








— 


[\; THE LOW TEMPERATURES OF 
HIGH ALTITUDES (BELOW-I00°F) 
ORDINARY STEELS ARE TOO BRITTLE TO 
USE. AT ROCKET ENGINE TEMPERATURES 
THEY'RE AS WEAK AS TAFFY. BUT 
HIGH NICKEL ALLOYS ARE DIFFERENT. 
INCONEL. NICKEL-CHROMIUM ALLOY GETS 
EVEN STRONGER AND STAYS TOUGH AT t 
SUB-ZERO TEMPERATURES. AND IF YOU TURN 
ON THE HEAT IT KEEPS USEFUL STRENGTH 
EVEN UP TO 2000°F. 


4 


col! Med insit™ TRYING TO STRAIGHTEN A TUBE, 


INVENTOR BOURDON,CLOSED ONE END AND 
INJECTED HIGH PRESSURE STEAM-TUBESTRAIGHTENED 
of .-e BUT SNAPPED BACK WHEN STEAM WAS GONE! THUS 
WAS BORN THE BOURDON GAUGE...AND MODERN POWER 
INSTRUMENTATION. TODAY, MANUFACTURERS MAKE MANY 
HIGH PRESSURE BOURDON GAUGE TUBES OF “K”MONEL THIS 
NICKEL-COPPER, ALLOY IS EASY TO FABRICATE, TAKES 
PRESSURES UP TO 100,000 PSI, HAS MINIMUM HYSTERESIS. 


Having trouble with a metal problem? 


TEAMING UP WITH INCO'S MECHANICAL ENGINEERING SECTION 

MAY HELP YOU COME UP WITH A PRACTICAL SOLUTION. AS A 

STARTER, WRITE DEPARTMENT PE FOR TECHNICAL 
BULLETIN “ENGINEERING PROPERTIES OF ‘*K’ MONEL” 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street New York 5, N. Y. 
ikon, * Registered tradernark 


INCO NICKEL ALLOYS 
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Clyde Unloader operating at plant of a rural 
electric cooperative corporation in Kentucky. 


Coal handling is simple as 1, 2, 3, with... 


Three specialized Clyde units offer lowest 
cost coal handling 


I CLYDE UNLOADERS 


Clyde Unloaders . . . the finest, most modern machines for high 
speed handling of bulk materials from barges or ships direct to 
distribution hopper in tower. Unloader can be equipped with 
self-propelling trucks or be stationary mounted. Three standard 
sizes with free digging capacities up to 1200 tons per hour. 


CLYDE WHIRLEYS 


Clyde Whirleys are specially designed for efficient, economical 
and fast cycle rehandling of materials. Their long reaching, full- 
revolving booms permit servicing exceptionally large areas. Ma- 
terials can be unloaded from barge or ship to stock piles, storage 


Self-propelled Clyde Whirley unloading from barges to bins or loaded directly into cars, trucks or hoppers. 


stock piles and storage bins along river site. 
CLYDE DERRICKS 


Clyde Stiff Leg Derricks powered by Clyde hoists make an ideal 
combination for low cost, heavy duty material where degree of 
swing is limited. Anti-friction bearings on Clyde hoists and der- 
ricks reduce friction losses, save maintenance costs and permit 
heavier pay loads to be handled with less power consumption 


‘‘Quality is Always Foremost in Clyde Products. 
Write for Detailed Bulletins on Any Item.”’ 


CLYDE IRON WORKS, Inc. 


Established 1899 
OULUTH 1, MINNESOTA 





Barge mounted Clyde hoist and derrick handling coal from 
barges to conveyor hopper for distribution to cars and trucks. sors | HOISTS : DERRICKS : WHIRLEYS : UNLOADERS 
ae a BUILDERS TOWERS : CAR PULLERS : ROLLERS 
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Plan for tomorrow 
with CYCLOTHERM today! 


Future Expansion 


AS YOU NEED THEM! 


With Cyclotherm Steam and Hot Water Generators you can plan your 
steam generating facilities to cover five — ten — fifteen years of 
plant expansion. Perhaps one 500 HP Cyclotherm will meet your 
present requirements. If you need 600 HP in 1958 — add a 100 

HP Cyclotherm. If 200 more HP is needed in 1959, a 200 HP 
Cyclotherm will give you ample — but not excess — capacity. 

You buy as you grow — you pay only for what you use. 


Only Cyclotherms lend themselves perfectly to a progressive increase 
in steam capacity. You can get them in 17 sizes — add units 
ranging from 18 to 750 HP. They’re installed easily — need no 
stack, no excavation, no special foundation. A battery of Cyclotherms 
is easy to accommodate — a Cyclotherm takes up to 1/3 less space 
than even other package boilers. Completely factory assembled, 

too — set one down and with five simple connections it’s ready to work. 


Cyclotherm’s Cyclonic Combustion guarantees plus 80% efficiency 
in only two passes. Larger units operate at from 30% to 100% 

of rated capacity without loss of efficiency — smaller units 
operate on and off automatically as load requires. Maintenance costs 
drop from 30% to 50%. And Cyclotherm’s world-wide 
service-facilities are always at your disposal. For full 

information, write us today. 


Clip to Your Letterhead: 


LAYING WUD 
| SW STUN 


= TWRYXOA 
(Cre LOTHERM’ 


STEAM AND HOT WATER GENERATORS 


A Division of National-U.S. Radiator Corp., Oswego, N.Y. 
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Cyclotherm Division 
National-U.S. Radiator Corp. 
50 E. First St., Oswego, N. Y. 


Future Expansion 


Swan Rubber Did It — 
So Can You! 


Swan Rubber Co., of Bucyrus, Ohio, 
world's largest maker of garden 
hose, installed an 80 HP Cyclo- 
therm in 1949. As Swan expanded, 
it installed: 


1951 100 HP Cyclotherm 

1953 100 HP Cyclotherm 

1954 125 HP Cyclotherm 

1955 125 HP Cyclotherm 

1956 Two 500 HP Cyclotherms, 
one 125 HP Cyclotherm. 
(Built additional plant in 
1956) 


And Swan plans to install during 
1957 another 500 HP, another 125 
HP and a 30 HP Cyclotherm. In 
1949, Swan planned for the future 
with Cyclotherm. You can plan for 
your future with Cyclotherm today. 


Se ee 


Please send me your booklet Cyclotherm Cyclonic 
Combustion, also rotogravure copy of Cyclotherm 
Sales Steam with illustrations and descriptions of 


Cyclotherm installations. 
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DODGE 
PILLOW BLOCKS 


Timken Bearing Equipped 


America’s super-quality line— 
with a 34-year record of keeping 
performance up and costs down! 
Five types—to fit practically 
any service condition. All as- 
sembled, adjusted, lubricated 
and sealed at the factory for 
precision performance—long 


life — dependability. 


SPECIAL DUTY TYPE ——~> 


Designed for extreme precision 
and high load capacities. 


Fully self-aligning. 


Special Duplex Timken Roller 
Bearing with tapered bore. 


Split tapered sleeve with straight 
cylindrical bore extends through 
entire length of housing. 


Easy to mount or demount. 
Adapter nut (or collar) clamps 
adapter sleeve to shaft with ex- 
treme firmness. 


Automotive type piston ring seals. 
Bearing is sealed both on and off 
the shaft. 


Rugged semisteel outer housing. 


Elongated bolt holes provide for 
lateral adjustment. 


Special dust cap protects lubri- 
Cation fitting. 


Shaft sizes 1%" to 8”. Ask your 
local Dodge Distributor—or write 
us for Bulletin A670 giving com- 
plete technical data on America’s 
most complete line of mounted 
bearings. 


DODGE MANUFACTURING CORPORATION, 6400 Union St., Mishawaka, Ind. 


CALL THE TRANSMISSIONEER, your local Dodge 
Distributor. Factory trained by Dodge, he can give 
you valuable help on new, cost-saving methods. 
Look in the white pages of your telephone directory 


for “Dodge Transmissioneer.”’ 


of Mishawaka, Ind. 
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let’s take a 
second look 
at 
air compressor costs 


Let’s look at what Joy compressors have to offer 
in saving you money where it counts the most. 
Let’s assume that all compressors are competi- 
tively priced . . . and go on from there. 


eagle-eye the installation first . . . here’s where 
specifying Joy saves a bundle. Why? Because Joy 
Stationary compressors are “‘Packaged”’ units. 
They’re shipped complete, ready to run without 
tedious, costly site assembly. Joy compressors 
need as little as one-half as much foundation. 
You can save up to $1000 on that 
item alone. 


plus savings in maintenance .. . 4// 

the wearing parts: the cylinder 

liners, cross head guides, valves, etc., 

are replaceable at your plant, by 

your men. This is a Joy exclusive. No 

specialists needed, no fancy tools required. Joy 

engineered these compressors to run for years 
on minimum maintenance. 


and on operation, we'll let the people who have 
used Joy compressors for years do our telling for 
us. Nope—no modesty . . . but the money they've 
saved in operating costs annually would sound un- 
believable coming from us. 





If you're frowning over the choice of your next com- 
pressors and what to do to save a needed buck 


Take a second look and get in touch with a Joy 


Engineer. He'll show you how Joy saves you money on 
air. Write Joy Manufacturing Company, Oliver Building, 
Pittsburgh 22, Pa. In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario. 


WRITE FOR FREE 
BULLETIN 243-56C Y 
JO SAVES YOU MONEY ON AIR 


COMPRESSORS * FANS + DUST COLLECTORS 
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Uncommon 
scents 
require 
uncommon 


ae metering 


The delicate ingredients in milady’s 
cologne take more than garden-variety 
metering-——as do the critical ingredients in 
chemical and food processing, gas odorizing 


and water treatment. 


Accurate, dependable metering assures 
product quality and uniformity. Hills- 
McCanna metering and proportioning 
pumps assure precise metering at low cost. 
Do as the leaders in industry do—‘‘look to 


the people who know and control flow.” 


WRITE TODAY for a copy of our 
new booklet, “‘Precision Proportioning 
Pumps” which explains Hills- 
McCanna’s complete line of pumps. 


HILLS-McCANNA COMPANY 
4620 West Touhy Avenue + Chicago 46, Illinois 


Aills - 
Imccanna 
company 
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seatiess 


For nearly 50 years boiler plants in low and medium pressure ranges have been 
saving maintenance time and down-time thanks to dependable, trouble-free blow- 
down service from Yarway Seatless Blow-Off Valves. 

The reason is simple. One of the commonest sources of blow-off valve trouble is 
eliminated. There is no seat to score, wear, clog or leak. 

Over 16,000 plants depend on YARWAY SEATLESS. 





2 
T 





a 


Yarway Seatless Blow-Off Valves feature the tamous 
balanced, sliding, hollow plunger design that permits 
free and easy operation—full, unobstructed flow. Cut- 
away picture shows Type B angle valve with plunger in 
open position. Plunger, glands and packing rings also 
shown separately. Yarway Seatless Valves are available 
in angle and straightway types, in four tandem 
combinations 


For information on Yarway Seat- YARNALL-WARING COMPANY 100 Mermaid Ave., Philadelphia 18, Pa. 
less Valves, sizes, materials, pres- , Cc 
sures, etc., write BRANCH OFFICES IN PRINCIPAL CITIES 





SEATLESS | 3. ee eo sales 
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FRACERS 


Power Engineering's Monthly Probe of Power Facts 


Unique electronic-telemetering system for measuring the water content of mountain 
snowpacks has been perfected by U. S. Army Air Corps of Engineers and the Sierra 
Electronic Corp. It will go into operation this winter both in California's Sierra 
Nevadas and Idaho's Bitterroot range. Applicable also to stream gaging, the new 
equipment has significance for the planning and operating of hydroelectric plants. 


New method for plating chromium directly to aluminum and its alloys is being 
offered by Service Hard-Chromium Co. It’s called Chrom-Lume and eliminates the 
possibility of galvanic action and prevents undesirable electrolytic couples. 


Mystery of the deterioration of refractory parts in the flame areas of oil-burning 
furnace units has been solved. Researchers have identified vanadium pentoxide as the 
culprit. This oil-soluble chemical compound occurs as an impurity in certain crude 
oils. Some of the Venezuelan crudes carry relatively substantial quantities of the com- 
pound, and their increased use recently is said to have precipitated the difficulty. 


Iowa coal, for the first time, will be used as fuel for a cyclone furnace. This will 
be at Iowa Electric Light & Power's Sutherland Station at Marshalltown. Three 8-ft 
diam cyclones will fire a new B&W boiler being added to the plant. Tests indicate 
that this coal, which is low in heat value and high in moisture ash and sulfur, in the 
cyclone will result in over-all efficiency of higher than 88 per cent. 


G-E has announced design of reheat turbines for units as small as 44,000 kw, with 
installations of this size currently in the works for El Paso Electric Co and Savannah 
Electric Co. Two reheat units of 50,000 kw are in process for Central Louisiana Elec- 
tric Co. All are single-flow units. Current trend to double-flow units begins at and 
extends up from 50,000 kw, according to G-E. 


Freon-TF solvent, from DuPont, is nonflammable, non-explosive and virtually non- 
toxic, may cut the cost of cleaning large electric motors maybe as much as 75 per cent, 
according to its developer. The solvent permits in-place cleaning, won't attack 
insulating materials and varnishes, DuPont reports. 


Are transistor systems replacing magnetic amplifiers? A. G. Milnes of Carnegie 
Institute of Technology says that transistors are forging ahead, but that magnetic 
amplifiers will survive in many special forms. Turn to his analysis, page 88 this issue. 


Among the six major nuclear reactor programs which Westinghouse has under 
way, two represent completely new concepts. First of these is a Fluidized bed solid 
fuel reactor which may use diesel oil as the moderator and coolant. Other is a thermo- 
electric nuclear reactor, using newly discovered materials to convert heat of fission 
directly into electricity. See ATOMICS, this issue, page 44. 
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Fig. 1. Night view of 180,000 Ib per hr 
outdoor boiler at Raisin River Paper Co 


Inefficiency may be _ robbing 
your budget of more than the 
cost of a new power plant. This 
timely article tells how one au- 
thority analyzes the situation and 
designs a new power plant for 
greater efficiency and maximum 
return on investment to owner 


Designing Small Industrial Power Plants 
For Maximum Net Earnings 


yew AN ECONOMIC point of 
view, many small industrial 
power plants are poor and many 
others not so good. For purposes of 
this discussion, industrial boilers of 
40,000 to 200,000 lbs capacity per 
hour and turbines 1500 to 10,000 kw 
are considered comparatively small. 


What Modernization Can Mean 
With a poor power plant replaced, 
the net savings from a new, efficient 
plant may constitute all or a large 
part of the net earnings of a com- 
pany. Many times a new plant also 
assures more production of goods by 
furnishing cheaper power and by- 
product steam at higher pressure. 

As pointed out by Andrew A. Cum- 
mins before the 1958 American 
Power Conference, if a new power 
plant can be paid for out of savings 
in a reasonable length of time, the 
cost of that plant is going to be spent 
in that time whether it is built or not. 
The differences between installing 
and not installing a profitable new 
plant are: 

1. If built, its cost will be spent 
sooner than if not built, but only a 
comparatively few years sooner. 

2. If not built, the cost of the plant 
will be spent at the end of possibly 
seven, eight or ten years for unneces- 
sary fuel, labor, purchased power and 
missed profits, and the owner will 
have only receipted bills to show for 
the money spent. 

3. However, if built, at the end of 
seven to ten years it will: 

A. At rates of equipment cost in- 
crease during the past ten years, be 
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worth as much or more in dollars 
than when built. 

B. Have 15 or more years of life 
remaining during which it can pile up 
larger savings. 

The accompanying table shows a 
calculation based on a recent report 
which shows an investment of $800,- 
000 with a nine year payout which 
would, based on a 25 year life, earn 
a net $1,784,040, or more than twice 
its cost. This is not taking into con- 
sideration probable increase in con- 
struction cost or increase in earnings. 
Quite often the payout time is seven 
to eight years. These earnings are 
after all interest, increased taxes, in- 
surance and other expenses are taken 
care of. 


Competent Engineering Saves 

Different conditions exist at each 
plant; therefore each plant needs a 
careful engineering study to deter- 
mine sizes, pressure, temperature, 
and the like for that particular plant 
based on its existing operation and 
what is planned for the future. 

Plants where fuel and power can be 
saved will always need steam and 
electric energy; therefore accurately 
computed annual savings can be ex- 
pected to continue for the life of the 
plant. 

The reason many industrial power 
plants are poor is that they have been 
built without adequate study to in- 
sure best design and highest economy 
of operation, or they are obsolete. If 
it were fully realized how much 
money can be saved by competent 
engineering work included in a com- 
plete survey, analysis and design, 


there would be more top-notch indus- 
trial plants. 


Data and Calculations 

To develop such a plant, first thing 
the engineer must do is collect ade- 
quate data, carefully analyze it and 
arrive at optimum solutions. Data 
should include: 

1. A description of the principal 
equipment requiring steam and 
power. 

2. Amounts of product produced, 
such as paper, salt, etc, and the 
amounts of steam, power and fuel re- 
quired by years, months and days 
with consideration being given to 
maximum, average and minimum 
needs. 

3. Initial steam distribution to 
turbines, reducing valves, etc. 

4. Steam and Btu distribution to 
the various processes at the various 
pressures needed, such as paper dry- 
ing, water heating, salt evaporation, 
power generation, building heat, 
boiler room losses, etc. 

5. Determination of recoverable 
losses in transmission and use. 

6. Electric load and distribution. 

7. Expected increase in steam and 
power requirements. 

8. Indicator cards of engines in use 
for an estimate of power required, 
based on complete electrification. 


Consider Future Expansion 


Possible spread of operation should 
be considered. An installation cannot 
be made to work perfectly for all 
conditions, but limits can be set 
within which the operation will 
be highly satisfactory and through 
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which range the economy can quite 
accurately be predicted. 

Reports should show pounds of 
steam required per hr, turbine size, 
pressure and temperature conditions 
for boiler and turbine to take care of 
existing load and projected opera- 
tions for a considered time. The new 
power plant should be designed some- 
what larger than existing conditions 
dictate to take care of future in- 
creases. 

Opinions and ideas of the oper- 
ating engineers should be welcomed 
since these are often of value. Final 
decisions on technical aspects, how- 
ever, are the duty and function of 
the consulting engineer, because his 
broad experience and training qualify 
him to secure best results. 

With this information and the 
owner’s approval, the engineer can 
proceed with design. Factors to be 
considered will include size of boiler, 
pressure, temperature, heat recovery 
and .firing equipment, dust collectors 
if it is a coal burning station, whether 
semi-outdoor or totally enclosed type 
construction will be used, and size 
and type of turbine. 


Semi-Outdoor Versus Enclosed 

Semi-outdoor boilers have been in- 
stalled frequently for the past 10 
years in Michigan and Wisconsin. 
Figure 1 is a night view of a 180,000 
lb-per-hr boiler at the Raisin River 
Paper Co plant at Monroe, Mich. 
which has been in operation for ten 
years. The firing aisle is enclosed in 
the old boiler house and two small 
lean-tos cover the side aisles so that 
the side furnace doors are sheltered. 
The advantages of the semi-outdoor 
boiler are less cost, easier cleaning 
and maintenance and reduced fire 
hazard. A $100,000 fire in the above 
plant put all old boilers in the build- 
ing out of commission but left the 
outdoor boiler untouched. 

An outdoor type induced draft fan 
installation was also installed. Fan 
bearings are air cooled and no diffi- 
culty has been experienced with this 
equipment due to the outdoor type 
installation. ° 

The turbine generator should be 
sized large enough to carry existing 





Fig. 2. Compact layout of Otsego Falls Paper Mills 4375-kw turbine generator 


loads plus expected increases cover- 
ing a reasonable length of time. 
These might come from new plant 
equipment, from changing to electric 
drives for equipment now being 
driven by other means and from new 
power plant load. 


Turbine Characteristics 


Whether the turbine is to be 
straight non-condensing exhaust, 
non-condensing exhaust with extrac- 
tion or condensing with extraction 
depends on the results of the study. 
If reasonably possible, the pressure 
and temperature should be chosen 1o 
produce all electric power require- 
ments when operating non-condens- 
ing, and with the exhaust and ex- 
tracted steam being used in process. 
This should be for the time of year 
when requirements for steam are 
least, usually in summer. Winter de- 
mands for steam can be met with a 
reducing valve. 

Complete specifications are just as 
important for small plants as for large 


ones. Where these are not complete 
there will be a wide variation in qual- 
ity, physical dimensions and real 
capacity of the equipment offered. 
Without complete information the 
owner is often hard put to resist an 
impulse to buy the equipment of- 
fered at the lowest price, with the 
result that often he does not get a 
satisfactory or desirable installation. 

When a new plant is, within reason, 
designed on the basis of pressure and 
temperature high enough to give the 
minimum waste of Btu when gen- 
erating all the electric power; when 
it furnishes new power and steam 
conditions which will assure increased 
output with existing production 
equipment; when the plant is made 
simple but efficient by taking ad- 
vantage of semi-outdoor construction 
and compact arrangement to reduce 
investment and operating cost, then 
the owner will have a power plant 
designed to secure maximum net 
earnings. This, however, requires a 
study of all factors. THE END 


Table showing the payout and earnings calculation for a hypothetical power plant with an initial investment of $800,000 





Estimated investment 
Estimated annual earnings before taxes, etc. 


increased property tax and insurance 


Deduct 52% federal income tax 


Net annual earnings 

Add depreciation 

Annual amount available for payoff 
$800,000 + $88,500 =9.0 years payoff 

Annual earnings 9 to 20 years 


insurance 





Deduct depreciation 5%; interest 5% on unpaid balance; 


Deduct 5% depreciation and increased property tax and 


PAYOUT AND EARNINGS CALCULATION 


$ 800,000 
168,000 Net earnings 

Add depreciation 

Annual net earnings 
11 x $98,080 = 


67,000 
101,000 
52,500 
48,500 
40,000 


88,500 
5 x $77,280 


168,000 


47,000 
$ 121,000 


Original investment 


Deduct 52% federal income tax $ 


Net earned interest to 9 to 20 years 


Total net earnings in 20 years 
Earnings per year after depreciation $77,280 
Earnings 20 to 25 years 


Net earned interest 20 to 25 years 
Total net earnings 25 years 


Total recovery in 25 years 


62,920 
58,080 
40,000 
98,080 

1,078,880 

142,000 


1,220,880 


386,400 
__ 176,760 
1,784,040 
__ 800,000 
$2,584,040 
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NEW IDEA: recirculating fly 
ash to the cyclone. It works 
well at Kodak Park 


Fig. 1. Kodak Park's new cyclone-fired 
boiler is housed in this modern building 
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Fig. 2. Side view of boiler. Flue gases pass through a 90 per cent efficient 
precipitator. Dust is recirculated to cyclone, only 1.5 per cent of ash goes to stack 


Cyclone Furnace With Dust Return 


By RICHARD L. YOUNG 
— EASTMAN KODAK en- 


gineers began planning features 
of an addition to a major-plant power 
facility, their study included extra 
consideration of cleanliness and plant- 
community relations. 

Kodak Park, the company’s largest 
manufacturing plant, lies in the cen- 
ter of a residential area in Rochester, 
N Y= In the Park itself, the site for 
a i«W steam plant was surrounded by 
de,artments that manufacture pho- 
tographic and chemical products 
under highest standards of cleanli- 
ness. The need for extreme care in 
handling fuel and disposing of waste 
products was paramount. 

To meet the standards, an unusual 
precipitator dust-return system was 
designed for the installation of new 
cyclone-fired boilers, the first applica- 
tion of such a system to cyclone boil- 
ers on a non-experimental scale 
(Fig. 2). Construction was carried 
out largely by Kodak. 

To a great extent, cleanliness con- 
siderations governed the choice of 
boiler. The cyclone furnace is cleaner 
in operation. It circulates only a small 
amount of fly ash through the boiler. 


It gives low stack dust loading. Most 
of the ash is removed in the primary 
furnace as a dense, easy-to-handle 
and dust-proof slag. And only about 
15 per cent of the ash goes through 
the boiler passes. 

Finally, the cyclone furnace pro- 
vides a method for converting boiler- 
pass dust to slag by reinjection of the 
dust into the cyclone. 

A design for coal having 8 per cent 
ash by weight, at rated capacity of 
100,000 lb of steam per hour and 90 
per cent collection efficiency, will 
lead to about 440 lb per hour of fly 
ash collected by the precipitator. This 
amount must be returned to the 
boiler through a conveyor system. 
Ultimate design calls for a design of 
12 per cent ash, so that 650 Ib per 
hour of fly ash will be collected by the 
precipitator and returned to the 
cyclones for refiring when boiler is 
operating at 400,000 lb of steam per 
hour. 

If it becomes desirable at some 
future time to refire dust for other 
boilers, the reinjection system will 
handle up to 1800 lb of dust per hour. 
With the present hopper capacity, 
the furnace may be operated at 
100,000 lb of steam per hour for a 


period of eight hours with the con- 
veyor system out of service. 

United Conveyor Nuvaflow system 
is used (Fig. 3) to recirculate the fly 
ash from the precipitator without an 
excessive dust or transportation prob- 
lem. 

Four hoppers under the precipita- 
tor receive the collected material. At 
the bottom of each hopper the fly ash 
passes through a slide gate and a 
feeder and enters a 2!»-in. trough 
(Fig. 3). The feeders provide an air 
seal to keep air from the troughs from 
venting back to the precipitator. 

There are two troughs, each of 
which collects the dust from two 
hoppers. Air at approximately 35-55 
in. of water and about 200 F is taken 
from the air side of the air heater and 
introduced into the ends of the 2!4- 
in. troughs to transport the dust. 
This hot air helps prevent corrosion 
of the conveyor casing. The troughs 
are rectangular in cross-section and 
have an horizontal porous diaphragm. 
Air enters the lower section of the 
trough and diffuses upward through 


*Supervisor, Utilities Engineering Di- 
vision, Kodak Park, Eastman Kodak Co, 
Rochester, N. Y. 
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Fig. 3. Diagram shows how collected dust from precipitator 
is conveyed to connections located below the coal crushers 
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Fig. 4. Coal-feed system between bunker and cyclone. Dust 
mixes with the coal and primary air going to the cyclone 


Keeps Kodak Park Extra Clean 


the diaphragm. Dust enters the 
troughs in the upper section and is 
transported by air filtering through 
the porous diaphragm. 

The two 2!4-in. troughs enter 4-in. 
downcomers through feeder regula- 
tors and discharge into the main 
4-in. trough which carries the dust 
toward the front of the boiler. Air is 
admitted to the conveyor at its end 
and at 20-ft intervals along its length. 
Valves regulate the air flow to the 
conveyor. 

At the end of the 4-in. conveyor 
the dust enters a junction box which 
discharges into a vertical pipe. At 
the bottom of this vertical pipe air is 
introduced at 10 psig to bring the 
ash into the bustle below the coal 
crushers. This air is provided at 10 
psig by a locally started and stepped 
Roots-Connersville motor-driven 
blower, through a 2!4-in. pipe cun- 
nection leading to the downcomer. 

Jet action of the air entrains the 
dust and conveys it through an ex- 
hauster to a 4-in. pipe. This 4-in. 
line passes down between the apron 
feeders and air seals and then splits 
into two lines, one for each of the 
cyclone furnaces. 

Lines to each cyclone are equipped 
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with 4-in. dise-type air-operated gate 
valves, so that dust to each individ- 
ual cyclone may be shut off. When 
the valves are shut, dust may accu- 
mulate above each valve which may 
not move when the valve is opened. 
Air purge connections are installed 
upstream of each gate valve to free 
any accumulation of dust. After the 
dust passes through the gate valve 
it enters the bustle below the cyclone 
coal crushers and mixes with the coal 
and primary air going to the cyclone 
(Fig. 4). 

Vibrator-actuated splitter plate is 
installed in each hopper in addition 
to a Syntron vibrator. Any stoppage 
of fly-ash flow is eliminated by using 
either or both of these sources of 
vibration. 

In operation today, boiler flue 
gases pass through a 90 per cent 
efficient electrostatic precipitator 
(Fig. 2). With dust recirculated from 
the precipitator to the cyclone, about 
15 per cent of the ash finds its way 
as dust through the boiler to the pre- 
cipitator and only 1.5 per cent passes 
to the stack. If the coal has 8 per 
cent ash, the flue dust to the stack at 
rated capacity is found to be approxi- 
mately 0.08 lb per 1000 lb of flue gas 


referred to 150 per cent theoretical air. 

Code requirement in Rochester is 
0.85 lb per 1000 lb of flue gas. With- 
out the dust collector and without 
recirculation, the dust to the stack is 
estimated to be 0.70 lb per 1000 Ib of 
gas. Thus the plant would have been 
within code limits without the pre- 
cipitator, but it was installed to 
secure the best possible community 
relations. 

Operating experience has shown 
that there is no difficulty in melting 
the fly ash. Operators have learned to 
empty the precipitator hoppers be- 
fore boiler shutdown, since moisture 
combines with fly ash to form a 
cement-like substance in the precipi- 
tator hoppers. 

The recirculation of dust is a new 
development which has not been 
tried to any great extent on other 
installations. The purpose was not to 
recover the heating value in the fly 
ash, but to convert it to slag so that 
it could be stored, transported and 
disposed of without spreading dust 
and dirt. Kodak Park engineers feel 
that this design has satisfied system 
requirements. Extended operation 
will supply the final proof of ade- 
quacy. THE END 
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ls your lubrication program all that it should be? Wide range of 
equipment to be lubricated in the modern plant demands the best 
in lubricants, application devices and lubrication practices. Cost 
of the program is also a factor. This timely article tells how... 


Dow Lubricates For Long Life 


By D. H. SMALLRIDGE * 


ANGE OF EQUIPMENT to be 
tubricated ir the modern power 
generating plant covers a wide field; 
from fuel oil pumps or stoker and 
pulverizer drives to pneumatic tools 
for tube cleaning, etc., from the air 
compressors to drive the tools, to the 
cylinders of reciprocating equipment 
and the bearings of rotating machin- 
ery; from splash systems to intricate 
force feed lubricator fed systems; 
from the smallest oil cup to the larg- 
est turbine. Proper lubrication of this 
diversified array demands the best 
in lubricants, application devices and 
lubrication practices. 

Midland Division of The Dow 
Chemical Company operates three 
powerhouses generating approximate- 
ly 150,000 kw. Efficient operation 
demands a good preventive mainte- 
nance program. Scheduled applica- 
tion of the proper lubricants is one 


of its most important phases. 

All lubricants are purchased and 
stored centrally. At present, nearly 
all are purchased on specification. 
This is made possible by a well- 
equipped laboratory in which the 
lubricants are evaluated. Field tests 
are also made to correlate laboratory 
results with the lubricants’ perform- 
ance on the job. 

From base oil stocks thus pur- 
chased, the proper blends are formu- 
lated to meet the requirements of the 
equipment to be lubricated. The 
equipment manufacturers recommen- 
dations as to physical vroperties of 
the lubricant are followed except in 
those cases where it is felt that ab- 
normal operating conditions dictate 
the use of a different lubricant. 

Sixteen lubricants do the entire 
job. This number was reduced over 
the years to simplify and economize 
on inventories, as well as to avoid 
confusion and possible application of 


the wrong lubricant. 

Of these sixteen lubricants, only 
one is a grease. With this is performed 
all grease lubrication. An N.L.G.I. 
No. 1 consistency for ease of handling 
in tank-type loader guns, it contains 
a lithium 12-hydroxy stearate soap 
and an SAE-20  solvent-extracted 
coastal oil. Water-insoluble, it is used 
effectively over a temperature range 
of from below 0° F. to over 250° F. 


Tank-type loader guns used 


Grease handling has been improved 
through the use of the above-men- 
tioned tank-type loader guns. These 
tanks are filled by gravity at a cen- 
tral location; each tank has a capac- 
ity of approximately thirty pounds. 
Grease guns are then filled through a 
fitting on the tank. The grease pad- 
dle is virtually eliminated and clean 


* Supt. Lubrication Dept. Midland Div. 
Dow Chemical Co. 





CRANE TRUCK 
WHEEL AND GEAR 
OIL CELLER BRG 














BRIDGE DRIVE GEAR CASE 
SINGLE REDUCTION SPUR GEARS 





BEARINGS AND GEAR 


TYPE FITTING 


BUSHING Oi. CuP 


+ 


BUSHING RING OILED 


SPUR GEARS 
+ 

SLEEVE 
--+ 
BUSHINGS On CUPS 
+ 
BRAKE | 





OlL HOLE PLUG 


OW WELL COVER 


OL HOLE PLUG Ps 


SHEPARD COAL CRANE- TRUCK WHEELS AND BRIDGE DRIVE 


LUBRICANT 
+ 


+ 


MAINTAIN LEVEL DAILY 


+ 
+ 
COMPOUND ST CYL OIL " 


+ 
300T 


” ” 


a 
| 


amantih 


INTERVAL 


REMARKS 


WOOL WASTE PACKED 


| 
| 


CHANGE ONCE A YEAR 
RING OILED 








in 


Fig. 1. Sample diagram page from Dow Chemical’s lubrication manual. Note detailed instructions for each critical area 
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grease is supplied to the bearing. 
Wasted grease due to handling is nil. 

The majority of the oils used are 
blended within the plant to meet the 
requirements of the equipment to be 
lubricated. 

An SAE-20 straight mineral oil is 
used for all hand oiling and whenever 
a medium machine oil is called for. 
It is a solvent-extracted mid-con- 
tinent neutral stock. Its high vis- 
cosity index of 95 and its good pour 
point of 0° F. make it well suited for 
general purpose oiling. 


Three blends cover wide range 


Three blends of oils are used for ail 
speed reducer lubrication utilizing 
spur, bevel, helical or herringbone 
gearing. Those reducers with worm 
or hypoid gears are lubricated with a 
blend which may be either an SAE- 
40 or SAE-70 in viscosity, to which 
has been added an extreme pressure 
additive. This may be a sulfur, chlo- 
rine or phosphorus compound. Care 
must be taken, particularly with sul- 
fur, that it is not free sulfur, as cor- 
rosion will result. 

Steam cylinder lubrication calls 
for a heavy-bodied oil which will 
emulsify readily with any condensed 
steam in the cylinder; forming a tena- 
cious emulsion which will not wash 
off the cylinder wall. Such an oil is a 
blend of steam-refined cylinder stock 
and a small amount of acidless tallow 
oil. This blend is also suitable for use 
in worm or hypoid geared speed 


reducers due to the additional load- 
carrying properties imparted by the 
tallow oil. 

For use in internal combustion 
engines and other applications de- 
manding this type of oil, the desired 
viscosity grade mineral oil is fortified 
by adding a dispersant and an oxida- 
tion and corrosion inhibitor. This 
type of oil is also used in rotary 
compressor lubrication. 

Gear shields are used on open gears 
where bath lubrication is not prac- 
ticable. These materials are asphaltic 
compounds, tacky to resist being 
thrown off by centrifugal force, and 
do a fair job of lubrication. Two 
consistencies are used to cover appli- 
cations in temperature extremes. 

Turbine grade oils are used in ring- 
oiled bearings on pumps, motors and 
other rotating equipment, as well as 
in turbines. These oils are purchased; 
two more are blended. The purchased 
oils are of different viscosity grades 
to cover two types of turbine circu- 
lating systems; those in which the 
oil is also pumped to the reduction 
gearing and those without. 

The turbine oils blended here are 
an SAE-10 and SAE-20 in viscosity, 
to which have been added di-tertiary- 
butyl-para-cresol for oxidation inhi- 
bition, a di-methyl polysiloxane for 
foam depression and a fatty acid 
material for rust prevention and 
improved lubricity. Centrifugal puri- 
fiers help to extend oil life almost 
indefinitely. Turbine oils are sampled 


at regular intervals and tested ac- 
cording to ASTM method D943-—54. 
This method of test is intended for 
the determination of oxidation in- 
hibitor life of inhibited turbine oils, 
including those used for turbine 
reduction gears. 


Training is Important 


Application is handled by a crew 
of oilers. These men are thoroughly 
trained and instructed in the proper 
methods and intervals for lubrica- 
tion, as well as the proper lubricants 
for each piece of equipment. Manuals 
have been written showing in detail 
each individual piece of equipment 
with its lubrication points, the correct 
lubricant, and frequency with which 
it is to be lubricated. 

Manual’s introduction is shown in 
Fig. 1 along with a page showing the 
manner in which the lubrication in- 
structions are written and illustrated. 

A valuable by-product of Dow’s 
lubrication program is the regular 
inspection of each piece of equip- 
ment by the oiler. Though a speed 
reducer is drained, flushed, and re- 
filled only once a year, it is inspected 
weekly for proper oil level and oil 
condition. He also notes any unusual 
temperatures, noises or vibrations. 
These are reported at once to super- 
vision, and corrections made while 
the trouble is still minor. Many 
equipment failures have thus been 
averted, and the program has paid 
for itself manyfold. THE END 








BEARING! LUBRICANT 


Use the RIGHT KIND of lubricant 


Keep it clean 
Don’t use too much 


This manual contains a lubrication chart for every piece 
of equipment that you will lubricate. It specifies the 
kind of grease to be used, how often and how much. 
Follow instructions. Use only grease where grease is 
specified, and oil where oil is specified. Be sure to use 
exactly the kind of lubricant the manual calls for. 

The life of any bearing or gear depends upon the care it 
is given. It is not only important that the proper grade 
of lubricants are used, but also these lubricants must 
be kept free from dirt, moisture, graphite and other 
foreign matter. 


General instructions for Good Lubrication! 

1. Store grease in clean containers. Handle grease 
with clean paddles or grease guns. When removing 
cover, do not lay where it can pick up dirt. Keep grease 
containers well covered. 

2. Before greasing, wipe clean the pressure gun and 
the region around the fitting and relief plug. Remove 
the relief plug, if available, and free the relief hole of 
any hardened grease. 

3. Never add grease with a pressure gun without first 
removing the relief plug. Don’t over-fill. Grease or 
oil will ooze out of over-filled housings past seals and 
closures, collect dirt and cause trouble. It should be 
understood that anti-friction bearings require compara- 
tively small amounts of grease. Housings should be 
filled from 14 to \% full. The immediate effect of an ex- 
cess of grease within a bearing is over-heating due to 
churning of the lubricant. Under such conditions the 


grease tends to disintegrate and gradually loses its 
value as a lubricating medium. Always remember that 
injury to anti-friction bearings is more likely to result 
from over-greasing than from under-greasing. Inspect 
seals and wipe up excess grease. 

4. Before adding any oil to a bearing housing or gear 
box, notice the level and appeaance of the oil in the 
level gauge. If it looks dirty, it may be time for a 
change. Remember that oil requires frequent replenish- 
ment at high temperatures. Oil is always subject to 
deterioration from use and contamination from dirt and 
moisture. In time, accumulated sludge can be harmful 
to bearings and gears, causing premature wear. For 
this reason, draining and flushing are necessary at 
regular intervals. With ball bearings the oil level should 
never be more than 4,” to 14"’ above inside diameter 
of the outer race at lowest point of bearing. When the 
level is too high the oil splashes, foams and seeps out 
along the shaft, wasting oil and possibly deteriorating 
motor windings. A too-high level causes churning of 
the oil which often results in overheating. Pressure also 
builds up which, combined with excessive heat, will in 
time ruin the oil seals and also cause leakage along the 
shaft. To prevent this build-up of pressure, a breather 
or vent plug is utilized. Its purpose is to equalize pres- 
sure within the housing with outside or atmospheric 
pressure. Be sure it functions properly. 

5. If hand-oiling is used, be sure to oil at frequent 
and regular intervals. Cups and reservoirs of bottle, 
wick or siphon oilers and mechanical systems should be 
filled often enough to prevent their becoming empty. 
Clean the lubricators from time to time and do not let 
them become filled with dirt or foreign matter. Above 
all, do not let them run dry. 

6. In splash systems, it is good practice to drain off 
any water or sludge that may accumulate in the sump. 
awe check oil rings so that they are round and turn 
reely. 











Fig. 2. Introductory page of Dow's lubrication handbook. Diagrams for each piece of equipment leave nothing to chance 
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How Much Increase in Line Capacity 
With Power Factor Correction? 


By ROBERT S. HORN* 


Y7HEN THE RECEIVING-END 
kw-load capacity of a line is 
limited by the permissible line volt- 
age drop, just how far does it pay to 
correct the power factor of the 
receiving-end load for the purpose of 
increasing the receiving-end kw-load 
capacity? 

Some say it is not economical to 
correct beyond 90 per cent, while 
others will stretch a point and go as 
far as 95 per cent. Some may claim 
that it takes so much more capaci- 
tance for a given amount of gain ob- 
tained by correcting the power factor 
to a value above 95 per cent that it 
is too costly to correct beyond that 
value. 

Truth of the matter is, a correction 
from 95 to 100 per cent offers approx- 
imately the same kw gain in line 
capacity per (kva) unit of capacity 
of a power-factor-correcting capacitor 
as that obtained with a correction 
from 80 to 85 per cent. 


Transformers 
Erroneous opinions concerning the 
benefits of power-factor correction 
for lines apparently stem from what 
appear to be relatively well-known 





Editor’s Note: This is another arti- 
cle by the author of the Lucas 
Graphs, which were first pre- 
sented to the public in the Sep- 
tember issue of Power ENGI- 
NEERING. Hundreds of requests 
for the full set of Lucas Graphs 
testify to the reception which they 
received, and the importance 
which they were accorded. Now 
Mr. Horn presents here his very 
interesting opinions on a subject 
currently receiving a great deal 
of attention, the use of capaci- 
tance to improve power factor, 
and thus increase the load- 
carrying ability of a line. 

(To those who still wish the 
Lucas Graphs, single copies of the 
full set are available free. Jot 
Lucas Graphs on the bottom of 
the inquiry card elsewhere in this 
issue.) 

Mr. Horn has now returned 
from Nagoya, Japan, where he 
was a consulting engineer for a 
number of years, and is now 
practicing in this country. 





The author feels that in many cases the use of capacitance to cor- 
rect power factor and thus increase the kw load-carrying capacity 
of a given line is not being exploited as far as it is practicable 


facts pertaining to the use of power- 
factor correction for the purpose of 
increasing the kw capacity of gen- 
erators and transformers. For this 
reason, it is perhaps worth while to 
review an example concerning a 
transformer before studying the sub- 
ject as applied to lines. 

Figure 1 is given for this purpose. 
As may be seen, correcting the power 
factor of the secondary load on this 
transformer from 80 to 100 per cent 
increases its kw capacity in exactly 
the same proportion when the load 
on the transformer is maintained at 
its rated value of 1000 kva. An in- 
crease from 800 to 1000 kw consti- 
tutes an increase of 25 per cent. 
Starting with a power factor of 80 
per cent, this is the most we can in- 
crease the kw capacity by power- 
factor correction. 

If the load power factor is modified 
beyond a value of 100 per cent, that 
is, into the leading power-factor 
zone, it will actually reduce the kw 
capacity of the transformer to a value 
that is less than that which it has 
when it is operating at a power factor 
of 100 per cent. Incidentally, this is 
not the case with any conventional 


overhead line or with a circuit that 
consists of a conventional overhead 
line combined with a receiving-end 
and/or sending-end transformer when 
the circuit kw capacity at any given 
power factor is limited by the maxi- 
mum permissible circuit voltage drop. 

Figure 1 also shows the amount of 
capacitance that is required to change 
the power factor of the load on the 
transformer from 80 per cent lagging 
to any value between 80 per cent lag- 
ging and 96 per cent leading, when 
the load on the transformer is main- 
tained at 1000 kva. 

An inspection of this curve shows 
that it requires about 110 kva of 
capacitance to increase the load capac- 
ity of the transformer from 800 to 
850 kw, and about 350 kva of capac- 
itance to increase its capacity from 
950 to 1000 kw. In the latter case it 
requires over three times as much 
capacitance for a correction of 5 per 
cent as it does in the former case. In 
practically all instances the relatively 
large investment in capacitance that 
would be required to correct from 95 
to 100 per cent cannot be justified. 

* Consulting Engineer. Copyright 1958. 
Republication rights reserved 


Figure 1. Improvement of load-carrying capacity of a transformer operating 
at its rated kva as additional power-factor correcting capacitance is installed 
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At a given load power factor the 
kw capacity of all transformers and 
some very short lines is limited by 
the current-carrying capacity of their 
conductors. However, the kw capac- 
ity of most lines at a given load 
power factor is limited by the maxi- 
mum allowable line voltage drop, 
and it is only these lines to which 
this article pertains. 


Receiving-End Correction 

Now we shall see how the kw cap- 
acity of a line varies as we increase 
the receiving-end load power factor 
from 80 to 100 per cent. The term 
‘line kw capacity’”’ as it is used here 
refers to the load in kilowatts that a 
line can transmit with a given send- 
ing-end voltage, a given percent line 
voltage drop, and a given receiving- 
end load power factor. 

Figure 2 is given for this purpose, 
and, also shows the relative amount of 
capacitance required to bring about 
various degrees of power-factor cor- 
rection. We have now arrived at the 
significant point in this article: The 
slope of each one of the curves 
shown changes only a small amount 
throughout its entire length. 

With reference to any given one of 
the lines to which Fig. 2 pertains, 
this means that when the power 
factor of the load on the station is 
fixed at 80 per cent, the increase in 
the receiving-end kw-load capacity 
per kva of capacitance used to cor- 
rect the power factor of the load on 


APA 
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WER A REMAIN 


the line is approximately the same at 
any power factor within the range of 
80 to 100 per cent. 

The curve for the size 4/0 line 
shows that if the power factor of the 
receiving-end load were increased 
from 80 to 95 per cent the kw capac- 
ity of this line would be increased 47 
per cent; and if the power factor were 
increased from 80 to 100 per cent its 
kw capacity would be increased 122 
per cent. The additional correction of 
5 per cent, namely from 95 to 100 
per cent, increases the kw capacity 
of this line by an amount that is 
equal to 75 per cent of that capacity 
which it has when the power factor of 
the receiving-end load on the line is 
80 per cent! 

An inspection of the curve for a 
No. 4/0 line also shows that if the 
power factor of the load on this line 
were corrected from 95 to 100 per 
cent, the kw capacity of this line 
would be increased from a value of 
147 to 222, as indicated by the per 
cent kw scale. This corresponds to an 
increase of 51 per cent of that capac- 
ity which it has when the power 
factor of the receiving-end load on 
the line is 95 per cent. 


Power Factor of Load 
If the power factor of the load on 
the station were 95 per cent instead 
of 80 per cent as shown, this increase 
of 51 per cent could be accomplished 
with less capacitance added to the 
circuit per kw gain in line capacity 


ORRECTING 
CAPACITOR 





Figure 2. Showing the almost-linear relationship of additional capacitance in 
kva to receiving-end kw-load carrying capacity as the power factor is improved 
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than that required when the power 
factor of the load on the station is 
80 per cent. 

This is because it requires less 
capacitance to correct the line-load 
power factor from 95 to 100 per cent 
when the power factor of the station 
load is 95 per cent than it does to 
correct the line-load power factor 
from 95 to 100 per cent when the 
power factor of the station load is 
only 80 per cent. In the case of this 
particular 4/0 line it requires only 
about 24 as much capacitance. 

Consequently, when additional line 
kw capacity is required and the 
power factor of the station load has a 
high value, such as 95 per cent, there 
is more justification than ever for 
increasing the power factor of the 
receiving-end load on the line to 100 
per cent. 

A comparison of the curves in Fig. 
2 clearly indicates that the effect that 
power-factor correction has on in- 
creasing the kw capacity of a line is a 
function of the ratio of the series re- 
sistance to the series inductive react- 
ance of the line conductors. When 
the line R to X ratio is relatively 
low, the increase in the kw capacity is 
relatively high and vice versa. 

Each curve in Fig. 2 covers a 
power-factor range of 80 to 100 per 
cent and would continue smoothly 
into the leading power-factor zone 
had a portion of this zone been in- 
cluded. This means that additional 
circuit capacity can be obtained by 
modifying the load power factor be- 
yond 100 per cent. In some cases this 
is quite economical; however, modi- 
fication into the leading zone is be- 
yond the scope of this article. 


Lucas Chart 

The Lucas Chart (Fig. 3) is for 
the purpose of enabling one to very 
quickly determine the amount that 
the receiving-end kw load capacity of 
a line may be increased by increasing 
its receiving-end power factor; and 
just how much capacitance in kva is 
required to bring about such an in- 
crease in load capacity. 

Knowing the amount of capaci- 
tance required, one can estimate the 
cost of making such an addition to a 
circuit. This estimate can then be 
compared with the cost of adding an- 
other circuit to a line or reinsulating 
an existing circuit for operation at a 
higher voltage, and adding or ex- 
changing terminal equipment as 
required. 

It can be shown that in many in- 
stances a power-factor correction 
from 95 to 100 per cent would elim- 
inate the need of employing some 
other way of obtaining additional 
transmission capacity that would be 
much more costly. 

Curves on the Lucas Chart are 
based on the voltage drop in a circuit 
being equal to 10 per cent of the 
receiving-end voltage. As may be 
seen, however, the chart may be 
used to obtain a close approximation 
of the numerical values that pertain 
to many circuits that have a voltage 
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Figure 3. The Lucas Chart, showing how much the receiving-end kw load capacity of a line is increased by raising its receiving- 
end power factor; and just how much capacitance in kva is required to bring about such an increase in load capacity 


78 POWER ENGINEERING 








drop that is within the range of 5 to 
15 per cent. 

This chart applies not only to 
lines but to transmission circuits 
in general, such as a line combined 
with a sending-end and/or receiving- 
end transformer. The desired increase 
in the kw capacity of a circuit and its 
series R to X ratio are all that have to 
be known in order to use it. 

For this reason it is applicable to 
lines that have any type of conduc- 
tors with any amount of spacing, 
providing the R to X ratio of a line 
or a circuit consisting of a line and a 
sending-end and/or receiving-end 
transformer, falls within the range of 
the family of curves given. 

On this chart the receiving-end 
load capacity of a circuit in kw is 
expressed as a percentage of that 
capacity in kw which it has when 
the receiving-end power factor is 70 
per cent. It was made this way so 
that it may be applied to any circuit 
regardless of its operating voltage 
and the value of its receiving-end 
load in kw. The power-factor correct- 
ing capacitance is expressed as a per- 
centage of the kw-load capacity of 
the circuit in question so that the 
chart may be applied to a load of any 
magnitude, thus making it very 
versatile. 

The Lucas Chart is applicable 
where the existing load power factor 
has any value between 70 and 100 
per cent. The following example is 
provided for use as a guide. 

Given: A circuit has an R/X value 
of 0.4 and a receiving-end load capac- 
ity of 5000 kw when the power factor 
of the receiving-end load is 80 per 
cent and the circuit voltage drop is 
equal to 10 per cent of the receiving- 
end-voltage. 

To find: The receiving-end kw-load 
capacity of this circuit when operat- 
ing with a receiving-end power factor 
of 95 per cent and a voltage drop of 
10 per cent, and also the capacitance 
in kva required to simultaneously in- 
crease the load power factor and the 
kw capacity of the circuit. 

Solution: When Kw, indicates cir- 
cuit capacity in kw when the power 
factor of the receiving-end load is 80 
per cent and Kw, indicates circuit 
capacity in kw when the power factor 
of the receiving-end load is 95 per 
cent: 

Kw; X P, 5000 « 185 
awe ns oe 
when P; and Pe» are the per cent 
values of the circuit capacity in kw 
given on the chart corresponding to 
the power-factor values of 80 and 95 
per cent respectively for a circuit 
that has an R/X value of 0.4. 

The kva value of the capacitance 
required to correct the power of a 
load equal to Kw, from 80 to 95 per 
cent may be determined as follows: 


= 7580 


, . P, — Ps 
Kva, = Kws ( 100 ) i 
69 — 27 
100 
and P, are the values of 


7580( ) = 3180 


when Ps, 
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capacitance in per cent that are 

given on the chart below the power- 

factor values of 80 and 95 per cent 
respectively. 

Where large capacitors are in- 
stalled, such as 500-kva units, they 
represent an investment in a package 
form which can be moved readily 
and reinstalled elsewhere as changing 
conditions in a system warrant. 


Voltage Rise 

If it is determined that the in- 
stallation of a given power-factor- 
correcting capacitance would cause 
an appreciable rise in voltage when 
it is connected to the end of a line at 
no load or light load, the use of 
voltage-controlled automatic capaci- 
tor switching should be investigated. 
Such switching is relatively inexpen- 
sive, and as it is voltage-controlled it 
prevents any appreciable rise in volt- 
age above the desired or selected 
value at which its control mechanism 
is set to operate. 

In the event that a voltage regu- 
lator or tap-changing transformer 
which has a range of + 10 per cent, 
is installed at the end of a line, it 
will, of course, automatically com- 
pensate for a voltage rise of as much 
as 10 per cent. In such a case capaci- 
tor switching would not be required 
where the voltage rise is within a 
limit of about 12 per cent. 

Several fallacies have been ac- 
cepted at times concerning power- 
factor correction as applied to lines. 
The most impertant one concerns the 
range in which it is economical to cor- 
rect the power factor, which we have 
just been considering. 

Another is that a given amount of 
power-factor correction increases the 
kw capacity of a 40-mile line, for 


example, by a larger percentage than 
it increases the kw capacity of a 
10-mile line, even when the two lines 
in question have the same conductor 
size and spacing. The reasoning be- 
hind this in some instances is that the 
40-mile line has much more reactance 
than the 10-mile line. 

While this is quite true, the 
amount of reactance is not the thing 
that governs in such a case. If the 
per cent voltage drop is the same on 
both lines, the per cent increase in 
kw capacity, due to a given power- 
factor correction, will be precisely 
the same, since both of these lines 
have the same R to X ratio. 

Another fallacy concerns line volt- 
age drop when it is considered that 
if a line has a large voltage drop, its 
capacity will be increased by a 
greater percentage due to the use of 
power-factor correction than it would 
be if it were operated with a lower 
voltage drop. The Lucas Chart shows 
the difference in gain at three values 
of per cent voltage drop when the 
receiving-end power factor is 100 
per cent, and, as may be seen, the 
gain actually increases somewhat 
with a decrease in voltage drop ex- 
cept where the R to X value given is 
more than two. 

Fear of an excessive voltage rise 
when a line is connected to a capaci- 
tor during periods when there is 
practically no other load on the line, 
is still another fallacy in cases where 
such a rise does not exist. 

The only answer to this is to re- 
place fear with a definite knowledge 
of just exactly what the rise would 
be on the circuit under consideration. 
Engineering is needed here as a sub- 
stitute for guesswork as it is less ex- 
pensive in the long run. THE END 


Fluid Coke Fuels Unique Plant 


APABLE OF using up to 500 tons 

4 of the new commercial fuel, fluid 
coke, or fuel oil, or refinery gas, or 
any combination of the three, the 
new steam plant of Tidewater’s Avon 
Refinery near San Francisco has 
many unique features. 

From the world’s largest fluid- 
coking unit (its largest tank is over 
250 ft high, equal to a 21-story build- 
ing!), located on the refinery grounds, 
the fluid coke is transported to the 
boiler plant by means of compressed 
air. It is blown in through two 10-in. 
overhead lines, 1500 ft long, at rates 
up to 40 tons per hr. 

Designed to make 500,000 lb per 
hr of 1250-psig steam at 950 F, the 
Riley boiler is an addition to the 
existing steam plant, and was con- 
structed with provisions for further 
expansion of the power plant. Avon 
Refinery, which is 45 years old, now 
has a capacity of 114,000 barrels per 
day. 

Water for the new boiler is sup- 
plied by a fully-automatic 667-gpm 
demineralizer, which takes suction 


from an existing clarifying and filter- 
ing plant. The ultra-pure water is 
pumped to the boiler through rub- 
ber-lined and plastic-lined pipes, be- 
cause it is so highly corrosive. 

One advantage in burning fluid 
coke is the small amount of fly ash, 
amounting to less than one half of 
one per cent. At Avon this is recov- 
ered, not discharged into the air. 

New steam plant is the final unit 
of a three-year expansion program 
which included, in addition to the 
fluid-cooking unit, an 88,000,000 gal 
per day gas-recovery plant, a 24,000 
barrel per day hydrodesulfurizer, a 
22,500 barrel per day platinum cata- 
lytic reforming unit, and other addi- 
tional facilities. Capacity of the re- 
finery has been increased by 15 per 
cent. 

The Bechtel Corporation engi- 
neered and constructed the entire ex- 
pansion. The Bumstead-Woolford 
Company subcontracted the boiler 
work. The automatic demineralizer 
was furnished by Graver Water Con- 
ditioning Co. 
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abundant low-cost 


with a per capita income of $43, is credited with a correspond- 
ing per capita annual energy consumption equivalent to 0.28 
metric tons of coal. The United States, with an annual per 
capita income of $1900, is shown to have an equivalent 
per capita total energy consumption of 8.2 tons of coal 


Electric power production vs national income, 1952. Based on 
U. S. dollars, chart shows Haiti with annual income of about 
$65 per capita, and a corresponding per capita production of 
electric power of about 5 kwh. Figures for the U. S. are $1900 
and 3000 kwh. Norway and Canada, with less income but 
hydroelectric 


power, produce most 


Fuel for Tomorrow's Power 


N DISCUSSING fossil fuel re- 

sources and world energy con- 
sumption, it is convenient to adopt a 
unit of comparison that will be a few- 
digit number. A convenient quantity 
in common use is 10 Btu, repre- 
sented by the symbol Q. This quan- 
tity is also equal to the heat which 
will be released by the combustion of 
thirty-eight billion short tons of coal 
having a heating value of 13,100 Btu 
per pound. 

Thermal energy in the coal, lignite, 
oil and natural gas resources of the 
United States in 1944 was estimated 
to equal approximately 67 Q, which is 
equivalent to the heating value of 
2565 billions of short tons of coal. 

Total energy consumption in the 
United States during 1956 was ap- 
proximately 0.04 Q. If this is com- 
pared with the comfortably large 
figure of 67 Q, the depletion of our 
national fossil fuel resources seems a 
long way off. Such a conclusion is far 
from the truth. 

As the richer and thicker coal seams 
are exhausted, mining costs will rise. 
Higher costs of deeper wells and drill- 
ing operations in less accessible loca- 
tions will increase the production 
costs of petroleum and natural gas, 
Recent estimates indicate that only 
about one-tenth of the fossil fuels 
in the continental United States can 
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How much is there and where will it come from? 


be made available for consumption at 
double present-day production costs. 

With regard to world fuel reserves, 
these have been estimated at around 
180 Q, which is the equivalent of 
about 7000 billion tons of coal. 
Figures estimating the economically 
recoverable portion of the world’s 
fuel reserves vary from around 30 to 
something less than 100 Q. 

The world’s annual energy use to- 
day can be expressed as equivalent to 
3500 millions of tons of coal, or 
0.09 Q. The rate of use of energy is 
now approaching 10 Q per century. 

Results of various studies predict 
probable rates of future annual in- 
crease in the world’s use of energy of 
from 3 to 4 per cent. If the 4 per cent 
estimate proves to be correct, the 
world’s store of economically recov- 
erable fossil fuels will be exhausted 
well before the year 2050. 


Fissionable Fuels 


Regarding the ultimate total of the 
uranium reserves in the United States, 
their estimated energy content has 
been placed at 28 Q, with an economi- 
cally recoverable amount equivalent 
to 14.7 Q in thermal energy. 

There has been a general trend in 
the thinking direction that the eco- 
nomically recoverable fissionable ma- 
terials from world resources may 


represent an energy capability be- 
tween 20 and 25 times the corre- 
sponding capability of the world’s 
resources of economically recoverable 
fossil fuels. 


Other Sources of Energy 

It has been estimated that hydro- 
electric power contributed about 0.7 
per cent of the world’s energy con- 
sumed in 1950. For the century fol- 
lowing 1950, hydroelectric’s total 
contribution to the world’s energy 
needs has been predicted to equal 
some 0.6 Q, or only about two 
per cent of the energy content of the 
fossil fuels presently considered to be 
economically recoverable. 

Estimates indicate that a substan- 
tial contribution from energy sources 
for the future will be made in the 
form of solar heat collectors for com- 
fort heating, cooking, etc. 

It has been well publicized that 
our Atomic Energy Commission has 
been working on nuclear fusion. An 
important fuel for the fusion reaction 
will be heavy hydrogen. Estimates 
of fuel reserves contained in the water 
in the oceans range from enough 
heavy hydrogen to provide fuel for 
fusion reactors to generate energy at 
1000 times the present rate of world 
consumption for a million to a billion 
years. THE END 
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Energy consumption in the U. S$. Predicted 2 per cent an- 
nual increase in energy consumption will result in a total 
energy use in the year 2000 approaching 2.5 times the pres- 
ent annual rate. As richer and thicker coal seams are ex- 
hausted, mining costs will rise. Higher costs of deeper 
wells will increase production costs of petroleum and gas 
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Types of energy sources used in the U. S., 1954. It is most 
significant that oil and gas are credited with supplying 
70 per cent of the nation’s energy, coal 29 per cent, and 
hydroelectric 1 per cent. Recent estimates suggest that 
only about one-tenth of the fossil fuels in the continental U. S. 
can be made available at double present production costs 
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Power costs, nuclear and conventional plants. Chart pre- 
sented by W. K. Davis and L. K. Roddis, Jr, of the AEC, at 
Atomic Industrial Forum in 1957. Today’s range of estimated 
nuclear power costs of between 16 and 50 mils is compared 
with figures for conventional plants of between 5 and 9 mils. 
Nuclear power enters competitive zone in about 10 years 
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U. S. annual oil production and reserves. It is estimated 
that oil and gas will supply 75 per cent of our energy in 
1975. Estimates indicate that there now exists less than 15 
years’ life of proved petroleum reserves at the current pro- 
duction rate. There is general concurrence that well-directed 
steps must be undertaken to develop new sources of energy 
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Future nuclear power plant construction. This chart expresses 
estimates made at the Atomic Industrial Forum held 
in March, 1957. Given are maximum and minimum figures 
for the expected annual additions to power generation 
facilities in the form of nuclear heat source plants. Estimated 
mean value for 1968 construction is approximately 800 mw 


Capital investment cost of U. S. nuclear power plants. Esti- 
mated figures for the various nuclear heat source plants 
are compared with figures for conventional fossil fuel burning 
stations. Chart indicates upward trend of investment costs be- 
tween the original design figures and subsequent estimates 
after construction had progressed. In the range of 30 to 500 
mw, the mean lines seem to be at levels which indicate a 
trend of nuclear plant costs of from two to over three times 
the figures for fossil fuel burning plants. It is expected that 
great cost reductions can be effected as experience accumulates 
for this new type of plant. In any case, increasing power 
demands and dwindling supplies of national and world fossil 
fuels necessitate continued concentrated efforts in the building, 
the testing and the simplification of our nuclear power plants 
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One of two huge generators that are part of the new 
steam turbine generator unit at Detroit Edison's River Rouge 
plant. This unit, No. 3, will generate 321,500 kw and will 
increase the plant's total capacity to more than 840,000 kw 


Thimble loading machine moves 1|8-ft containers of 
radioactive samples into reactor vessel for testing, at Waltz 
Mill, Pa., facility of Westinghouse. Machine operates under 
18 ft of water for shielding, runs on its own small track 
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Better wrapper of insulating: tape 
on wire and cable has been developed 
by Rome Cable engineer. It runs at 
4000 rpm, has sealed-in bearings’ lu- 
bricant, mounting which cuts vibration 


Warrick Power Station, now under 
construction near Evansville, Ind., for a 
subsidiary of ALCOA, is a 3-unit, 
375,000-kw steam electric generating 
plant. Shown are turbine deck, coal 
silos, top and penthouse area of the 
three aluminum-covered boilers, stacks 
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Underground powerhouse of 1,000,000 hp is being Electronic survey of Manhattan Island, taken from top 
built by Aluminum Co of Canada at Chute des Passes in of Empire State Building by Tellurometer, in 20 min measured 
Quebec Province. Six-mile tunnel to plant has intake length of island at 13.08 miles. Microwave mapping took 
projecting 600 ft under reservoir. This shaft leads to it 32 hours as compared to 5 days for conventional transit 


Not motors but differential pressure 
detectors. These G-E instruments will 
sense the flow of steam and water from 
steam generator to turbine in feed- 
water loop for the Triton, newest nu- 
clear submarine. Below: first con- 
denser with welded tubes instead of 
rolled is made by Allis-Chalmers for 
Tait Station of Dayton Power & Light Co. 
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Fig. 1. Concentrations of hydrazine in boiler water may be 
easily determined, using either photometers or color slides 


Oxygen-free steam and condensate are requisite 
for corrosion-free operation in the modern sys- 
tem. When older methods of control result in 
undesirable high solids levels in the system. . . 


Hydrazine Assures Effective Deaeration 


By JOSEPH R. COURSAULT* 


EAERATING HEATERS in 

common usage for removal of 
noncondensable gases from boiler 
feedwater can reduce dissolved oxy- 
gen to a low level. Nevertheless, in- 
dustrial plants and utilities normally 
find the use of a chemical deaerant 
advisable to minimize the difficulties 
with oxygen corrosion and pitting 
from the residual oxygen present in 
the boiler feedwater. For many years 
sodium sulfite has served the purpose 
of removing the residual oxygen from 
the boiler feedwater. While sodium 
sulfite has served effectively for this 
purpose, especially for boilers operat- 
ing at moderate pressures, difficulties 
have been experienced at higher pres- 
sures of operation. The difficulties 
originate from the acidic decomposi- 
tion of sulfite at high pressures. 

Sulfite can decompose to sulfur 
dioxide (SO.) or hydrogen sulfide 
H.S). The tendency for the dissocia- 
tion increases as the pressure in- 
creases. As a consequence, the require- 
ment for a chemical deaerant which 
would not possess this inherent dis- 
advantage of acidic dissociation has 
become increasingly apparent. 

A few years ago reports of success- 
ful applications of hydrazine in Eu- 
rope were received. As a result, con- 
siderable interest was aroused in the 
United States concerning the possible 
use of this material for deoxygena- 
tion. 

Hydrazine has the formula N.H,, 
and was originally developed as a 
rocket fuel. Hydrazine is a colorless 
liquid with a distinctive smell. It is 
completely soluble in water to form 
alkaline solutions. For boiler feed- 
water purposes, hydrazine is nor- 
mally obtained as a 35% solution in 
water. The 35% hydrazine solution 
has no flash point. This fact accounts 
for the popularity of that strength 
solution for feedwater treatment. 


The freezing point of the 35% so- 
lution is —146 F; the boiling point 
228 F. Specific gravity is 1.025. Hy- 
drazine liquid and concentrated va- 
por are toxic, and for that reason the 
usual care in handling toxic materials 
must be employed in feeding. 


High Pressure Speeds Reaction 

While sodium sulfite effectively 
stifles oxygen corrosion and pitting, 
the acidic hydrogen sulfide or sulfur 
dioxide decomposition products of 
the sulfite may cause serious corro- 
sion problems in themselves. Unlike 
sulfite, hydrazine will dissociate to 
form an alkaline material. Since the 
breakdown of hydrazine occurs at 
high pressures, the use of hydrazine 
is particularly attractive to utilities 
and industrial plants with boilers op- 
erating above 600 psi. For plants of 
this type, hydrazine possesses an- 
other distinct advantage over and 
above the freedom from acidic de- 
composition. 


Solids Level Critical 

The greater the pressure of opera- 
tion, in general, the more critical be- 
comes the dissolved solids content of 
the boiler water. Naturally, the addi- 
tion of sulfite, a solid material, adds 
to the dissolved solids content of the 
boiler water, since sulfite reacts in ac- 
cordance with the following equation: 

1 2NA.SO } O, 
sodium sulfite + Oxygen 
2NA,S0, 
sodium sulfate 

In many cases the sodium sulfite 
added for chemical deaeration con- 
tributes the major portion of the dis- 
solved solids of the boiler water for 
high pressure boilers using evapo- 
rated or demineralized makeup. 

With the use of hydrazine for de- 
oxygenation, chemical deaeration is 
achieved without the addition of any 
solids to the boiler water since hydra- 


zine will react with oxygen in accord- 
ance with the following equation: 
(2) N.H, T O. 
Hydrazine + Oxygen 
2H.0 4+ N, 
Water + Nitrogen 

As indicated in the above equation 
the direct reaction of oxygen with hy- 
drazine produces gaseous nitrogen 
and water, thus adding no solids to 
the boiling water. Theoretically, only 
one part of hydrazine is required for 
each one part of oxygen. However, in 
practice it is usually found that about 
1.5-2.0 parts of hydrazine are needed 
for each part of oxygen in order to 
maintain a positive hydrazine resid- 
ual. Normally a hydrazine residual of 
0.1 ppm or less is maintained in the 
boiler water to achieve desired re- 
sults. A large excess of hydrazine will 
promote dissociation of the hydrazine 
in accordance with the following 
equation: 
(3) 3N.H, 4NH; t N 
Hydrazine Ammonia + Nitrogen 

The dissociation of hydrazine to 
ammonia will naturally raise the pH 
of the condensate. This condition is 
accepted with favor since the ammo- 
nia will offer some protection from 
corrosive attack by carbon dioxide in 
the condensate through the process 
of neutralization. However, careful 
control of the hydrazine feed is de- 
sirable in order to restrict the oppor- 
tunity for development of too high 
ammonia concentrate in the steam 
and condensate, since the ammonia, 
particularly in the presence of any 
oxygen, can readily attack copper or 
copper bearing metals in the return 
system. Normally copper attack will 
not be a factor if the hydrazine feed 
is so controlled that the pH of the 
condensate is not permitted to rise 
above 9.0. 


* Engineering Dept, Betz Laboratories 
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In initiating hydrazine feed to 
boiler feedwater in a stoichiometric 
quantity based on the oxygen in the 
feedwater, an excess hydrazine resid- 
ual is normally not found in the boiler 
water for several days. This fact, cor- 
related with other substantiating evi- 
dence, leads to the conclusion that 
hydrazine does not always react di- 
rectly with oxygen as shown pre- 
viously in equation No. 2. 

It is particularly evident that the 
hydrazine does not react directly 
with the oxygen at temperatures be- 
low 400 F. Experimental evidence 
indicates that the hydrazine under- 
goes a heterogenous surface reaction 
with iron in accordance with the fol- 
lowing equations: 

4 6 Fe.O; + N:H, 
Ferric Oxide + Hydrazine 
i1Fe,0. + N: +2H,0 
magnetic + Nitrogen + Water 
iron oxide 
5 

4Fe,0, -4 O, 
magnetic 
iron oxide 

Evidence to substantiate the valid- 
ity of the above two equations in- 
cludes the fact that often two weeks 
are required when using hydrazine in 
100% excess of the stoichiometric 
requirement before any hydrazine 
residual is detected in the boiler wa- 
ter. It appears that this time is re- 
quired for the hydrazine to reduce all 
the ferric oxide in the system and, 
then only on completion of this reac- 
tion, is it possible for the excess hydra- 
zine to build-up a residual or to pro- 
duce any ammonia. Further contribu- 
tory evidence is the fact that the iron 
oxide in the boiler changes from a red- 
brown color to black. When the 
feed of hydrazine is discontinued to a 
system which continuously employed 
this deaerant, oxygen free steam is 
produced for a considerable period 
of time after the discontinuance of 
the hydrazine feed. A likely explana- 
tion for this phenomenon is that the 
reduced oxides continue to remove 
oxygen until such times as all the 
oxides are reoxidized. 

In high-pressure boiler operation in 
the utilities, the deposit normally 
found in the boilers at inspection con- 
sists of the oxides of iron and copper. 
There have been reports that with 


6Fe,O 


+ Oxygen Ferric Oxide 
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Fig. 2. Chart showing how decomposition 
of sodium sulfite at high temperatures 
affects the ultimate pH value of steam 
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hydrazine feed the amount of such 
deposit is less than when sulfite is fed 
for chemical deaeration. A review of 
the data available indicates that for 
central station operation the average 
requirement for 35% hydrazine solu- 
tion is 5 pounds per year for every 
one thousand kw generating capacity. 


Reductions of Deposits Noted 


Since the use of hydrazine in this 
country is relatively new, some com- 
ments on actual case histories may be 
of interest. A utility in the East which 
formerly used sulfite for the removal 
of oxygen from the feedwater is now 
using hydrazine. It was reported that 
at the time of boiler inspection, ap- 
preciably less deposit was noted in 
the boiler. The deposit fouad was 
characteristic of a hydrazine treated 
boiler, consisting of a black powdery 
deposit of iron oxide, easily brushed 
or washed off. Personnel at this util- 
ity were even more pleased, however, 
with the marked decrease in solids 
concentration of the boiler water dur- 
ing operation. With the decrease in 
solids a substantial decrease in the 
rate of blowdown was permissible, 
thereby markedly reducing the re- 
quirement for makeup water. With 
the reduction in makeup, savings in 
demineralization costs followed. With 
the substitution of hydrazine for sul- 
fite, dissolved solids and silica con- 
centration are easily maintained be- 
low the maximum limits, by allowing 
a reduction in makeup requirement, 
and necessitating only a nominal 
blowdown rate. 


An Aid to Quick-Start Units 

In addition to the use of hydrazine 
for chemical deaeration during nor- 
mal operation, many have found the 
use of hydraz.ue advantageous for 
boiler storage. For this purpose, up to 
100 ppm of hydrazine are maintained 
in the boiler water. Sometimes sup- 
plemental ammonia is added to the 
system for pH adjustment. This use 
of hydrazine is especially desirable 
for utilities that may have sudden call 
for placing an idle boiler in operation. 
If chemicals other than hydrazine 
are added to the boiler for protection 
during storage, appreciable dissolved 
solids will be present in the boiler 
water. With the use of hydrazine, 
while good protection from corrosion 


is afforded, there are no solids added 
to the boiler water. For that reason, 
a boiler so protected will be quickly 
placed back into service. 

In some instances, the conven- 
tional feed of sulfite to an industrial 
boiler, that is, the feed of sulfite that 
is not catalyzed and which is fed at 
norma! dosage, will not provide com- 
plete protection for economizers. At- 
tention was given to such an indus- 
trial boiler which substituted the feed 
of hydrazine for sulfite in an effort 
to better protect the economizer sec- 
tion. Inspection of the economizer 
after a normal operating interval 
showed that the pitting attack of the 
economizer had been stifled. Since 
rapid reaction of the hydrazine with 
oxygen is believed to be completed 
only at temperatures above 400 F, 
the subject experience is further 
evidence of the heterogenous surface 
reaction of hydrazine with ferric oxide 
instead of the direct reaction of the 
hydrazine with oxygen. 

The hydrazine solution is conven- 
tionally injected in continuous fashion 
to the boiler feedwater, or in some 
cases to the condensate. Continuous 
introduction of the hydrazine is desir- 
able for the usual reasons of permit- 
ting stability of residuals and to 
assure continuous protection from 
oxygen attack. If hydrazine were to 
be fed in shot fashion, high hydrazine 
concentrations would be present fol- 
lowing each shot. High hydrazine 
concentrations would permit develop- 
ment of unfavorably high ammonia 
levels in the steam. The hydrazine 
solution should be introduced con- 
tinuously in order to maintain a 
small excess hydrazine residual in 
the boiler water after the hydrazine 
has been in use for two weeks. 

There are two tests available for 
checking the hydrazine residual. One 
utilizes a colorimetric slide while the 
other employs a photometer. Hydra- 
zine is compatible with most boiler 
treatment chemicals. THE END 
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Fig. 3. Dissolved oxygen concentrations 
vary with time of reaction with hydra- 
zine as indicated in the above chart 
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Fig. 1. This type of refrigeration system is the one univer- 
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Fig. 2. This testing chamber—being used in studies of body 
metabolism—is an airtight room measuring 13 by 9 by 8 ft 


What's in That Testing Chamber? 


Extreme heat, cold, humidity, altitude and many other environmental 
conditions imposed by nature are now being made kL man as part 
of the process of modern testing—and power makes it all possible 


By FRED HERMANN * 


creer the mid 1940’s, environ- 
mental simulation has become a 
major factor in product testing, stor- 
age and general manufacturing. Big- 
gest of these fields is the simulation 
of environments to determine prod- 
uct workability and reliability under 
extremes of temperature, humidity, 
altitude and other climatic condi- 
tions. Storage, usually at extremely 
low temperatures, involves maintain- 
ing products’ initial characteristics 
and properties. In manufacturing, 
environmental tests are made for 
such processes as metal hardening at 
extremely low temperatures, chem- 
ical process work, shrink fitting, and 
the like. 

Sudden and drastic demands of 
World War II did not allow sufficient 
time for laboratory testing and de- 
veloping of aircraft components. The 
aircraft manufacturers virtually built 
air frames and components from the 
? drawing board, and much of the flight 
worthiness of a particular craft was 
determined by initial flight tests. But 
altitudes and flight speeds were 
rather moderate as compared to the 
magnitudes reached today, and the 
amount of stress on a particular craft 
was not as critical as that now being 
experienced. 

Additionally, the cost of aircraft 


* Developmental Engineer, Tenney En- 
gineering, Inc 
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and missiles currently being devel- 
oped and manufactured is, by com- 
parison with the World War II era, 
so high that we cannot afford the 
luxury of launching a piece of equip- 
ment without prior reliability testing 
of all components. Failure of a single 
component in flight can destroy sev- 
eral millions of dollars worth of 
equipment. 

Aircraft and missile industries are 
undoubtedly the largest users of 
environment simulating equipment, 
since aircraft and missiles encounter 
the greatest number of environments 
at their uppermost extremes. Modern 
aircraft are capable of flying at alti- 
tudes in excess of 60,000 ft and at 
speeds which can be in excess of 
Mach two. 

An aircraft, therefore, would en- 
counter high temperature that might 
exist on the ground and rapid descent 
in temperature during its climb, cou- 
pled with a rapidly decreasing abso- 
lute pressure. During ascent as well 
as during level flight the aircraft is 
subjected to extreme forces of accel- 
eration and vibration of various com- 
plex wave forms which must also be 
considered either separately or in 
combination with one or more of the 
environments encountered. 

Environmental testing is particu- 
larly concerned with such areas of 
natural environment as temperature, 
humidity, altitude, solar radiation, 
sand and dust, rain and salt fog at- 
mosphere. A missile or an aircraft 
could encounter any or all of these 


environments during its useful life. 
Any one of these environments can 
lead to a failure and it is highly prob- 
able that two or more in combination 
could cause a failure which would 
otherwise not be evident. It is there- 
fore necessary thoroughly to subject 
individual component parts, sub- 
assemblies, and in some cases the en- 
tire assembly, to environments in the 
combination in which they are likely 
to be experienced. 

An environmental simulation cham- 
ber consists primarily of a test en- 
closure, refrigerating, heating, hu- 
midifying, and/or evacuating equip- 
ment and the controlling instrumen- 
tation and accessories. As recently as 
ten years ago, altitudes of 50,000 or 
60,000 ft were the maximum re- 
quired, with temperature levels of 
only minus 30 or minus 40 F. More 
recently, however, these requirements 
have been expanded to such a degree 
that we have had to develop systems 
capable of temperatures as low as 
minus 150 F, altitudes of 500,000 ft, 
and high temperatures of plus 1000 
or 1200 F. 

Up to 1950 it was common practice 
to employ a compound refrigeration 
system using two or three stages of 
compression with a refrigerant such 
as Freon 22 to produce temperatures 
as low as minus 100 F. This system 
was highly inefficient and extremely 
complicated in construction as well 
as in operation. It operated at the 
very limit of the refrigerant, and the 
low stage compressor unit had to op- 
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Fig. 3. This huge chamber will accommodate a 6000-Ilb vi- 
bration machine under extreme altitude, temperature and 
humidity conditions. The Tenney unit can dissipate 16 kw 
(about 56,000 Btu) at minus 100 F. Isolation of vibration 
equipment is achieved by 20-ton concrete block under unit 


Fig. 4. Sand and dust storms are made in this environmental 
test chamber made for the French government's missiles, 


rocketry and 


erate at inlet pressures as low as 26 


and 27 in. of vacuum. 

Early in 1951, Tenney Engineer- 
ing, Inc, introduced a refrigeration 
system of the cascade type using high 
pressure refrigerants, Freon 22 and 
Freon 13. This type of system (Fig. 
1) has become universally accepted. 
It is extremely efficient, with much 
smaller compressors and consequently 
smaller motors. Its operating costs 
are at a minimum. More recently 
other refrigerants have been inves- 
tigated, such as the newly developed 
Freon 14, in cascade with Freon 13 
and Freon 22, to allow faithful crea- 
tion of such temperatures as minus 
180 to minus 200 F. 

The variety of test chambers is un- 
ending, with working volumes as low 
as one cu ft to allow for the testing 
of small electronic components, and 
as large as several thousand cu ft to 
allow an entire aircraft fuselage ora 
missile to be tested in a single piece. 
A recent chamber by Tenney measures 
14 by 14 by 35 ft. It has temperature 
capabilities of minus 100 to plus 1200 
F, and an altitude simulation from 
sea level to 120,000 ft. It undoubt- 
edly is one of the largest installations 
with such a range and combination 
in the world. 


Power Requirements 
Since test chambers are produced 
in such a variety of sizes with varying 
loads and environmental extremes, 
the power requirements for such 
chambers vary over a wide range. 
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supersonic aircraft development program 


A typical 10 cu ft test chamber 
with a range of minus 100 F to plus 
250 F would have two 3-hp refrigera- 
tion compressors and 4 kw of elec- 
trical energy for heating. The control 
circuit would perhaps add another 
0.25 kva to the entire system. 

On the other hand, a recently de- 
signed altitude chamber with dimen- 
sions of 12 by 14 by 18 ft, and per- 
formance of minus 100 F to plus 350 
F and 120,000 ft of altitude, would 
have a refrigeration system consisting 
of two 75 hp compressors and two 60 
hp compressors for the cooling. The 
vacuum pumps, which are designed 
in a series system, consist of a 75 hp 
pump, two 60 hp pumps and one 40 
hp pump. 

For sake of flexibility, the refrigera- 
tion system has been divided into two 
units, thus allowing continuing op- 
eration at partial loads should there 
occur a breakdown of either of the 
systems. 

In addition to the loads above, this 
chamber has 160 kw of electrical en- 
ergy for heating as well as two 3-hp 
blower motors for air circulation 
within the chamber. 

These figures demonstrate the ex- 
tremes of power requirements which 
might be encountered in some units. 

Here is an example of the use of 
environmental chambers in manufac- 
turing: conventionally, the outer one 
of two items to be joined is heated to 
cause it to expand and allow free in- 
sertion of the inner mating part. The 
two parts would then be held to- 


gether firmly as the outer member, on 
cooling, returned to its normal tem- 
perature. Expansion by heating has 
many problems, however, the fore- 
most of which are oxidation on the 
skin of the material and warping or 
deformation due to the application of 
high temperature. 

With low temperatures available 
to such magnitudes as minus 100 to 
minus 150 F, it is now possible to 
shrink the inner part of a mating as- 
sembly, install it into the larger outer 
ring and then allow the cooled part 
to return to normal temperature and 
size. This has eliminated warping and 
oxidation problems and has made 
possible the mating of extremely crit- 
ical items without change in shape. 

Temperature and humidity simu- 
lation is important in many indus- 
tries. In power, for example, there is 
testing of motors, and cables are 
tested to determine how their cover- 
ings hold up. In packaging there is 
testing of adhesives and closures; in 
plastics, the development and testing 
of new materials; in photography, the 
development of new films and film 
coatings. Foods, chemicals, textiles 
and automobile parts are a few of the 
many products developed and tested 
under created climatic conditions. 

Environmental simulation is a 
growing field with every prospect of 
becoming even more important as 
science advances and men demand 
products of the highest quality on 
earth or in tomorrow’s world of outer 
space. THE END 
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Transistors Versus 


Are transistor systems replacing magnetic amplifiers? What are the 
main areas of competition? What factors ensure the survival of 
saturable-core techniques? The author answers these timely questions 


By A. G. MILNES * 


N THE LAST DECADE mag- 

netic-amplifier and ‘saturable-core 
techniques have been of great prom- 
inence in the field of electro-tech- 
nology for regulating and control 
purposes. 

Applications include voltage con- 
trol of large synchronous generators, 
frequency and voltage regulation of 
motor-generator power systems 
particularly in military applica- 
tions), regulated d-c and a-c line 
power systems, static relay protec- 
tive systems, measurement of large 
d-c busbar currents and numerous 
applications as servo-amplifiers for 
systems as complicated as aircraft 
autopilots and missile guidance 
schemes. 

Within the last year or two tran- 
sistors with adequate range of per- 
formance have become widely avail- 
able. With transistors rated at 100 
volts, and tens of amperes, with 
permissible junction temperatures of 
up to 90 C for germanium and 150 C 
for silicon units, the reign of the 
magnetic amplifier appears seriously 
challenged. 

Some key features of the two tech- 
niques of amplification are set out in 
the table. Magnetic amplifier power 
supply frequencies are typically in 


the range 60 cycles to 10 kilocycles 
per second. The higher the frequency 
the smaller the size of core required 
for a given output. The size of a 
single-stage magnetic amplifier is 
several times that of a transformer of 
comparable rating. Up to medium 
power levels (say 100 watts) the am- 
plifiers are of expensive nickel-iron 
alloys, with toroidal windings. 

Instant availability feature of the 
table refers to the absence of the 
warm-up time needed in thermionic 
tube amplifiers. 

A-c amplification in magnetic am- 
plifiers requires the signal frequency 
to be considerably less than the sup- 
ply frequency which acts as a carrier. 
Alternatively the signal and supply 
must be identical in frequency, a 
condition that is not too restrictive 
in position-servo-control systems. 

Both types of amplifiers are robust 
and reliable to a degree determined 
by the attention to detail given in 
manufacture. The simplest magnetic 
amplifier circuit requires two semi- 
conductor diode rectifiers and an 
equivalent Class-A transistor ampli- 
fier requires one transistor — each 
involves two rectifying junctions. 

Temperature sensitivity of tran- 
sistor parameters can cause consid- 
erable gain change and drift over any 
substantial ambient temperature 
range, such as —60 to 100 C, whereas 
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magnetic amplifiers may have zero 
stabilities of 10-* watt (in terms of 
input signal power), and gain stabil- 
ities of a few per cent over this range. 
Magnetic core parameters are rela- 
tively insensitive to temperature ef- 
fects up to ambients of several hun- 
dred degrees C since Curie tempera- 
tures are of the order of 350 to 550 C 
for nickel-iron alloy. 

Temperature sensitivity of transis- 
tor amplifiers can be reduced by use 
in a switched mode of action. Gating 
action reduces the power dissipation 
in the transistors, since when the 
current is high the voltage is low 
and vice versa. This increases the 
efficiency and power handling ability 
of a given unit. Class B amplifiers 
may be increased by a factor of three 
or more in power rating at high 
temperatures by switched action. 

Magnetic amplifiers essentially de- 
pend on periods of core flux satura- 
tion for transmission of power to the 
load and are therefore inherently of 
switch-type action. The chopped 
waveforms produced by this switch 
action can cause troublesome inter- 
action problems in multiple-stage 
magnetic amplifiers. 

In general the dynamic perform- 
ance of a magnetic amplifier presents 
difficulties in complex systems. 

* Associate Professor of Electrical Engi- 
neering, Carnezie Institute of Technology 


Left photo courtesy Westinghouse Eleceric Corp. Above photo, Texas Instruments, In 
Fig. 1. (Left) Typical magnetic amplifier system designed 
to regulate conveyor speed and position. Amplifier is ct the 
lower left. Fig. 2. A silicon power transistor. Increased 
power and temperature ratings are making it competitive 
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Magnetic Amplifiers 


In voltage regulation of large syn- 
chronous generators this may not be 
so, since the field time-constant, of 
say 10 seconds, may be dominant. 
A two-stage magnetic amplifier for 
such a system may have a power 
gain of 100,000 with an overall re- 
sponse time of 10 cycles of the 60 eps 
supply frequency. With the magnetic 
amplifier feeding into a_ booster- 
exciter the overall system may cor- 
rect voltage surges caused by heavy 
load switching in less than a second. 

The basic expression for the time- 
constant of a single-stage magnetic 
amplifier is of the form 


Vv 
T K ( +) seconds 


where V4 is the voltage amplification, 
f is the supply frequency, and K_ in- 
volves the ratio of control to gate 
winding turns and typically may 
have a value from 1/2 to 1/20 

Certain magnetic amplifier cir- 
cuits with a response times of one- 
half cycle of the supply frequency 
are in wide-spread use but these have 
low gains that conform with the 
expression given above. 

In many position-servo-contro] 
systems the requirements of high 
gain and (perhaps) one-cycle re- 
sponse are such that they can be 
barely met by magnetic amplifier 
systems operating from 60 or 400 
cps supply sources. Various tech- 
niques of supply frequency multipli- 
cation have been proposed to rem- 
edy the situation, but these add com- 
plexity and may present difficulties 
of their own. 

For this reason the area of high- 
performance servo-control systems 
is in process of becoming transistor- 
zed 

To some degree the problems of 
dynamic performance of magnetic 
amplifiers have been exchanged for 
the temperature problems of the 
transistor amplifier, but with the 
prospect of a fairly substantial re- 
duction in weight and size as the at- 
tractive feature. The grounded- 
emitter cut-off frequencies of power 
transistors are in the range of tens of 
kilocycles which usually allows ade- 
quate servo-amplifier performance 
without too serious a_phase-shift 
problem in connection with gain and 
phase margins of the system. 

Although the main outline of 
magnetic-amplifier technique is well 
defined there are still areas of opera- 
tion that are very imperfectly under- 
stood. Inductive and capacitive load 
behavior under dynamic conditions 
is of importance in many applications 
and yet analysis here is difficult. 
Confusion may exist because of lack 
of unifying circuit studies in areas 
such as servo-amplifier classification 
and complex feedback techniques. 
The engineer developing magnetic 
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Summary of the principal characteristics of 





MAGNETIC AMPLIFIERS 


General 
A-c power supply 
Instant availability 
A-c or d-c signals 


Robust and reliable 
Isolation of inputs 
Temperature characterist 
Large powers 

Zero stability 


Dynamic performance 
Waveforms 
Size and weight 


amplifiers is therefore likely to find 
his path less clearly defined than in 
transistor technology and turn to 
the latter with relief. 

Magnetic-amplifier research re- 
quires careful design of experiments, 
keen observation and analytical skill 
in extracting and presenting conclu- 
sions in useful form. This is excellent 
for educational purposes in research. 

However, to the straight question 
as to whether any further major cir- 
cuit developments may be expected 
from such work the answer must be 
negative. 

For instance, the time-constant 
versus voltage-gain relationship 
quoted: earlier is a barrier based on 
Faraday’s Law, and cannot be 
brushed aside, although the possi- 
bility exists of minimizing the effect 
in various, cumbersome ways. 

In multi-stage magnetic amplifier 
systems one trend has been towards 
the replacement of input stages with 
transistors to improve dynamic per- 
formance. The power dissipations in 
such input stages are low, so tem- 
perature stability problems are not 
too severe. 

More recently development 
trend has been towards switched 
output transistor stages with mag- 
netic amplifier switching drive. The 
use of a small magnetic-amplifier in- 
termediate stage to provide the 
pulse-length-modulated base-drive 
required is effective and convenient 
in many applications, even though 
an a-c power supply may have to be 
provided for the amplifier. 

Although transistor and other 
semi-conductor devices may take 
over the functions of magnetic am- 
plifiers in the future, there are sev- 
eral aspects of magnetic-core be- 
havior that ensure the continued use 
of many related core techniques. 

An obvious example is the unique 
property of transformer type cou- 
pling which provides isolation of 
potential levels between parts of 


the 


magnetic and transistor amplifiers 


TRANSISTOR AMPLIFIERS 


General 

supply 
Instant availability 
A-c or d-c signals 


D-c or a-c 


Robust and reliable 
Small in size 

Dynamic performance 
Linear characteristics 
Switched operation 


Temperature sensitive 
Present v-a limits are low 
Surge protection 


circuits. The philosophy here is that 
if the core has to be present as a 
transformer it may also be convenient 
to use it in a more elaborate fashion. 
A second important feature of 
magnetic cores (particularly square- 
loop cores of high retentivity) is 
their capacity for flux storage. This 
together with a well-defined satura- 
tion level permits counting functions 
to be performed — a feature used in 
the instrumentation of satellites. The 
storage function implies also a delay 
action that is convenient in the con- 
struction of shift registers and other 
digital computer applications. 
Symmetry of core magnetization 
characteristics is a further valuable 
feature. This is exploited in mag- 
netic-core choppers, or modulators, 
in which an even-harmonic output 
is obtained only in the presence of a 
symmetry created by a d-c signal. 
The drift level in such modulators is 
in the range of 10-3 to 10 
watt (expressed in terms of input 
signal power), depending on the de- 
gree of circuit refinement. The ulti- 
mate limit set by Barkhausen noise 
is believed to be considerably lower 
than 10-8 watt in normal molyb- 
denum-permalloy cores. THE END 
References 
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Have You Tried NISA? 


By PAUL M. SIEVERT 


,.NGINEERS who operate and 

4 supervise power generation and 
electrical equipment in manufactur- 
ing plants, utilities, mines and other 
establishments should be familiar 
with the good, independent, electric 
motor, generator and transformer 
service shops in their areas. 

Chances are, they do business reg- 
ularly with one or more of these com- 
panies, because it is estimated that 
these independent shops presently 
handle 75 per cent of all the motor 
rewind business in the United States 
plus a smaller share of routine electri- 
cal maintenance and minor repair of 
electric motors. 

Rest of the rewind business is done 
in about 1500 company-owned or 
“captive” shops and in some 100 
service shops operated by the large 
motor manufacturers. Some minor 
business is also done by service men 
who repair appliances, air condition- 
ing units and the like, although many 
of these service men deal regularly 
with independent shops. 

Just how many independent shops 
there are in the United States no one 
knows for sure. In 1954, the U. S. 
Census attempted to determine the 
number, but because many inde- 


pendent shops are operated by com- 
panies that also are engaged in elec- 
trical contracting, wholesale and re- 
tail supplies, even manufacturing, the 
results were somewhat inconclusive. 


(The Census counts “establish- 
ments,”’ not departments or divisions 
of a company.) 

More light may soon be thrown on 
the subject with the completion of a 
survey conducted by NISA, the Na- 
tional Industrial Service Association, 
the international trade organization 
of electric motor, generator and trans- 
former service and sales shops, and 
by the National Electrical Manufac- 
turers Association. The results are to 
be announced shortly. 

But it really isn’t important to 
know how many shops there are. 
Estimates range as high as 8000, and 
if this figure is accurate, which is 
doubtful, it would have to include 
hundreds of one-man “alley” shops, 
highly transitory in nature, which 
could not begin to service America’s 
industry in the manner in which it is 
being serviced by the many out- 
standing shops located in every im- 
portant city in the nation. 

What is important to the engineer 
concerned with quick, efficient, eco- 
nomical servicing and repair of his 
electrical equipment is that there are 
at least 1600 good shops on the North 
American continent, ready to step in 
at any hour of the day or night, repair 
his motor off or on the premises, or, 
if necessary, replace it with an ade- 
quate substitute while the burned-out 
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motor is taken to the independent 
shop long enough to be completely 
repaired according to the owner’s and 
manufacturer’s specifications. 

Equally important to the engineer 
is that there are 1600 shops that can 
also rewind his electrical equipment 
to meet his exact needs, producing 
in many cases a better motor than 
the original. These are the same shops 
that have been instrumental in the 
pioneering of special treatments and 
processes such as silicone insulation, 
epoxy encapsulation for adverse 
chemical or other conditions, etc. 

These 1600 shops may be depart- 
ments of larger companies as men- 
tioned above; they may also be en- 
gaged in the sale of electrical equip- 
ment; or they may be purely repair 
shops. They may have just a few 
employes or they may have a payroll! 
of 200 persons. Some of these shops 
are more than 50 years old. 

Most of them deal principally with 
industrial firms, although they are 
capable of handling all types of com- 
mercial work such as the hermeti- 
cally-sealed motors in appliances. 

There are many graduate engineers 
in the service shop business, ready to 
tackle complicated problems involv- 
ing electronic equipment. 

These 1600 shops are the NISA 
shops, members of a 25-year-old trade 
association, founded in 1933 for co- 
operative self-improvement. 


Growth of NISA 

In the beginning NISA (National 
Industrial Service Association) was 
operated out of a member’s office. 
Today it boasts of an executive staff 
composed of an executive vice-presi- 
dent, a staff engineer, several office 
assistants, a mail room where bulle- 
tins announcements and engineering 
data are mailed regularly to members 
in every state in the U. S. and all the 
Canadian provinces. The association 
publishes a national magazine, pro- 
vides its membership with advertis- 
ing, sales and publicity aids. Its en- 
gineering data file is the largest of its 
kind in the world. 

Shop with a knotty problem in, 
say, Alaska, will call the NISA staff 
engineer, get his answer in a matter 
of hours, saving a customer countless 
days of expensive downtime. The en- 
gineer frequently puts members in 
touch with one another, so that a re- 
placement motor can be located 
quickly and shipped to the customer. 

The stories that occur daily at the 
engineer’s desk are exciting, often 
dramatic. Priorities are assigned, so 
that hospitals, water works and other 
important public institutions get first 
call. But industry of all kinds is 
served quickly. Fast service is in the 
NISA tradition. 


Puul M. Sievert heads NISA, 
also the Sievert Electric Co 


One of the reasons that the NISA 
tradition is so strong is the close con- 
tact members have with one another. 
There are 40 city, state and regional 
divisions of the association. Called 
chapters, these groups meet regu- 
larly, many monthly. Attendance at 
these meetings — which may last for 
two days — runs as high as 300 per- 
sons. A program of talks of a techni- 
cal and business nature is the main 
feature of the meeting. Open discus- 
sions of ways and means to serve 
customers better follow the talks. 
Manufacturers of motors, varnish 
and magnet wire, and suppliers of re- 
pair shop equipment are usually as- 
sociate (non-voting) members of these 
chapters and are encouraged to at- 
tend meetings and take part in the 
discussions. 

Once a year, NISA holds an annual 
convention. Last May more than 
1100 crowded into the Hotel Roose- 
velt in New Orleans for NISA’s 25th 
anniversary convention. There were 
12 major talks by leaders in all phases 
of the electrical industry. There were 
eight discussion groups on motors, 
transformers, insulation, sales and 
advertising. There were more than 50 
exhibits of products and supplies. 
In brief, the event was a valuable four 
days’ education for the many shop 
owners and their employes who at- 
tended, sending them home to do a 
better job for their customers. 

NISA members are encouraged to 
feature the association’s emblem on 
their stationery and advertising. 
Many NISA shops schedule joint ad- 
vertising in the classified telephone 
yellow pages and other media. Di- 
rectory of NISA shops is available 
from the association’s headquarters 
at 818 Olive St., St. Louis 1, Missouri, 
for $5. Headquarters office will fur- 
nish names of shops in any city 
without charge. 

This then is the NISA Network, a 
made-to-order system to assure buy- 
ers of electrical repairs that they are 
getting the best, most up-to-date kind 
of service from their independent 
shop. We believe that industry in gen- 
eral has found the independent shop 
the best, most economical and effi- 
cient source of service. THE END 
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By M. ARTHUR PERRY* 


feted UNIVERSITY is com- 
posed of the Asbury College of 
Liberal Arts, the School of Music and 
the School of Nursing. It is a co- 
educational institution with a faculty 
of 169 and an enrollment of more 
than 2000 students who come from 
most of the 48 states and many for- 
eign countries. The University is lo- 
cated in Greencastle, Indiana, a city 
of 8000 situated 40 miles west of 
Indianapolis. 

The physical plant of the Univer- 
sity includes 18 academic buildings, 
six halls of residence, an administra- 
tion building, a President’s residence, 
a physical maintenance building, a 
gymnasium, a stadium, a faculty 
office building and a heating plant all 
grouped near the center of Green- 
castle on several tracts of land cover- 
ing more than 60 acres. 

Twenty miles west, bituminous 
coal mines are located near Brazil, 
Indiana from which coal is delivered 
daily by truck. This coal has a high 
Btu analysis and burning qualities 
which are excellent for our boilers. 
Cost is $5.50 per ton delivered in the 
University bunkers. 


Fly Ash a Problem 

Heating plant is located in what 
will, in the future, be the center of 
the campus. We have many close 
neighbors, and for this reason soot 
and fly ash must be exceedingly weil 
controlled. 

The University is supported en- 
tirely by private endowment and 
contributions. There are no State 
connections providing tax funds for 
our numerous operations, hence the 
need for strict economy. 

My first introduction to the heat- 
ing plant was in the Fall of 1941 prior 
to World War II. The grates in the 
Vogt Boiler No. 2 were half broken 
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DePauw Beats Costs 
In Remodeling Plant 


Lacking the benefit of tax support and with only pri- 
vate endowment funds available, major repairs alone 
can pose a serious problem for a university. Add a 
sudden increase in steam demand and you have a prob- 
lem requiring great ingenuity, as this solution shows 


Fig. 1. View of the boiler house after 
remodeling to accommodate new boiler 


and the operators were using sheets 
of paper from catalogues to stop the 
coal from going through to the ash 
pit. Lines in the heat tunnels had 
pulled loose from their hangers and 
were sagging to the floor in many 
places. As new buildings had been 
added to the plant, the required 
steam lines evidently had been run 
to the nearest existing pipe fitting 
and connected. In some cases as much 
as 200 ft of extra pipe would be in- 
volved. For the entire campus this 
amounted to several hundred feet of 
superfluous pipe, most of which was 
improperly sized to meet design con- 
ditions. 


A Heroic Job of '‘Make-Do”’ 

Traps all over the campus needed 
repair. New buckets, thermostatic 
elements and seats were needed. 
Gaskets and packings were old and 
required replacement. 

A system for chemical treatment of 
make-up water had been installed, 
but one member of the Board of 
Trustees wanted no part of this. He 
feared an explosion, and if this did 
not occur he was certain the entire 
system would be chemically con- 
sumed in a matter of months. 

After checking gages, it was found 
that we had practically no vacuum in 
the return system. Actually, the 
return water was pushed back to the 
plant by steam pressure, consequent- 
ly the vacuum pumps did not func- 
tion properly. Boiler drums showed 
signs of oxygen attack. Nipples at the 
ends of lines showed signs of carbonic 
acid attack. Boilers were gorging 
themselves on coal consumed at the 
rate of 6300 tons per year. The pic- 
ture looked extremely discouraging. 
Then came Pearl Harbor and World 
War II. In a few months we had 
Navy Units on the campus. During 
the war years we had a terrific job 
just “holding the line”’ as far as the 


heating plant was then concerned. 

Early in 1948 it was decided to re- 
model the entire system. It would 
have to be done over a period of years 
in order to maintain yearly costs in 
proper perspective. The main func- 
tions of the University must not be 
upset by too much expenditure in 
any one department. Accordingly, 
we made and adopted the following 
work schedule for the rebuilding of 
the whole heating system. Time for 
completion was not definite. We ex- 
pected it to take at least eight years. 

1. Remove chain grates in No. 2 
Vogt Boiler. Lower steel structure to 
permit proper tension on grates. Re- 
place rods and install new grates. 
Adjust tension and allow for proper 
expansion. 

2. Install new stainless steel skim- 
mers in boiler drums for continuous 
blow-down control. 

3. Redesign valves in continuous 
blow-down system to allow the jelly- 
like materials in waste water to pass 
through system. 

4. Check zeolite water softener. 
Change automatic recharging device 
to hand operation. 

5. Have comprehensive water anal- 
ysis made and design chemical treat- 
ment to remove carbonate scale and 
give protection from oxygen in all 
steam and return lines. 

6. Set up proper equipment for 
making daily chemical analyses of 
boiler water and condensate. 

7. Redesign breeching from No. 1 
Babcock and Wilcox boiler to give 
greater natural draft. 

8. Build new 179-ft steel smoie 
stack, wire-guyed to anchors in the 
ground. 

9. Overhaul all reducing valves in 
the system. Practically all are wire 
drawn. 

10. Overhaul all master traps and 


*Superintendent of Buildings and 
Grounds, DePauw University 
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Fig. 2. New stoker arrangement. Control panel in background 


end-of-line traps. It was necessary in 
our case to remove old carbonate 
sludge from all traps. This had been 
loosened in our lines by the chemical 
treatment. We also found it necessary 
to blow down our boilers three times 
daily in order to remove excess sludge 
from them. 

11. Install new seats and elements 
in all radiator return traps. 

12. Re-disk or install new 
on all radiators 

13. Install new thermometers and 
gages in all steam heating equipment 
to check temperatures, pressures, 
vacuum and so forth. 

14. Replace all old steam and 
vacuum return lines throughout the 
system. 

15. Check and rebuild all expan- 
sion joints. 

16. Set up system for replacing 
leaking pipe by cutting out faulty 
sections and welding in replacement 
sections. Over a period of years prac- 
tically all threaded and defective 
pipe will be eliminated. 

17. Design and install a series of 
air intakes in the tunnel connecting 
the gymnasium and Florence Hall 
and revamp circulating fan and con- 
trols in order to use heat radiated 
from steam pipes in the tunnel to 
heat the gymnasium. 

18. Plant had large central vac- 
uum pumps as well as several small 
return line pumps in the condensate 
system. All required rebuilding and 
relocation within the system for op- 
timum operation. 

19. Redesign and overhaul all au- 
tomatic heating controls to fit the 
needs of the various buildings. Some 
buildings were still on hand control, 
much to the disgust of the professors 
unlucky enough to be in those loca- 
tions. Over a period of years we ex- 
pect to eliminate all hand controls. 

20. Install new pressure-reducing 
valves in all branches of the steam 
mains. Install a new master reducing 
valve at the boiler plant. Branch 
valves were to be the weighted-lever- 
arm type and by the proper setting 
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of these valves it will be possible to 
carry any required pressure to any 
of the individual branches. 


The Schedule Pays Off 

All heat line, building and trap 
repairs were carried out by our 
plumbing department. Everyone con- 
cerned with this project did just a 
little more than was required in the 
strict line of duty. As the work listed 
on the schedule progressed, we were 
gratified to find our steam capacity 
increased and our coal costs reduced. 

We added a new union building, 
greenhouse, seven quonset huts and 
two residences. In extremely cold 
weather it was necessary to fire both 
boilers to the utmost to provide suf- 
ficient steam. Since we feared the 
spectre of one of our boilers failing in 
such a period, we began to think 
about additional steam capacity. 

A study of the preliminary plans 
for a new library building convinced 
us that it would be necessary to add 
an additional 50,000 lb per hr of 
steaming capacity to our system. 

In view of this need, we investi- 
gated packaged units to run in 
tandem with our existing boilers. 
This operation did not appeal to our 
personnel. The cost of a new chain- 
grate Stirling-type water-tube boiler 
was deemed to be outside our eco- 
nomic capability. Meanwhile, the 
library was under construction and 
the need for additional capacity was 
pressuring us daily. 

One day a sales engineer for a 
chemical corporation came into our 
office and asked whether we would 
be interested in a good used boiler. 
Somewhat skeptically, we agreed to 
look at it. Subsequent inspection of 
this boiler, which was located in the 
power plant of an abandoned coal 
mine in Terre Haute, revealed it to 
be just what we needed. It was a 
Babeock & Wilcox unit complete 
with B & W chain grates, controlled 
by Bailey Meter air controls. In- 
cluded in the purchase were several 
thousand dollars worth of spare parts, 


Fig. 3. Plot plan showing master steam distribution system 


steel stairs and six Herman Nelson 
heating units. The boiler had seen 
only two years service and had re- 
ceived wonderful care from the mine 
engineer. The purchase price was 
$11,000. 


Savings From Salvage 

We secured the services of J. M. 
Rotz, consulting: engineers in Indian- 
apolis and started removal of the 
boiler. It was completely dismantled 
and trucked to our site. The fire brick 
and refractory were originally set in 
fire clay, thus enabling us to save all 
the baffles and most of the brick. 

Due to smoke and fly ash, we 
decided to connect breeching from 
the new boiler to our tall stack. This 
arrangement has proved most satis- 
factory after our first year of opera- 
tion and our neighbors are satisfied. 

The superheater was removed from 
the boiler and a new series of generat- 
ing tubes designed in its place. No 
other design features were added. It 
was also necessary to increase the 
size of the building to accommodate 
the unit. In some areas it was neces- 
sary to carry footings twenty ft below 
the ground. All footings were set on 
hard pan and clay, and to date we 
have had absolutely no settlement. 

The boiler was erected and refrac- 
tory set by local contracting firms. 
Constant and effective supervision 
was given to the erection at all 
times by our chief operating engi- 
neer, Weldon Stone. Additional serv 
ices were rendered by Babcock & 
Wilcox. 

Complete remodeling costs includ 
ing erection of the new building, erec 
tion of the boiler and breeching and 
all repairs as listed under the sched- 
ule were approximately $200,000. 
This figure may seem very low. We 
have cut many construction corners, 
but never at the expense of good de- 
sign or operating efficiency. This is 
the way that private educational 
institutions must operate in order to 
exist during periods of ever-recurring 
inflation. THE END 
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Control centers placed in lobbies of 
public buildings add glamor. Embossed 


layout explains how system works 


Last month the author discussed 
the swing to miniature controls 
in heating, air conditioning and 
combustion. Here he gets down 
to specifics as he tells how minia- 
turization of controls relates to 


Trends in Central Control Systems 


By ARTHUR E. SPAET * 


( NE DEVELOPMENT which 

serves to lend a touch of glamour 
as well as increased utility, has been 
the development of centralized con- 
trol centers, from which over-all tem- 
perature readings can be taken and 
adjustments made in the settings of 
operating devices, thermostats and 
the like, located at remote points in 
the building. 

Control centers are not new. Re- 
mote reading multi-point thermome- 
ters and centralized gage boards have 
been in existence since the very 
earliest days of instrumentation tech- 
nique. However, the addition of a 
brightly colored, embossed diagram- 
matic layout of the air conditioning 
and ventilating systems for a build- 
ing, with start-stop switches, pilot 
lights to indicate on-off operation, 
and temperature control and adjust- 
ment devices, all located on a well- 
lighted and brightly colored graphic 
display panel, have added a touch of 
eye appeal to this type of equipment. 
Such panels have been located in sev- 
eral recent office buildings and hospi- 
tal installations, in lobbies or other 
public spaces where they can be seen 
by the general public and serve as 
focal points of attention. 

The concept of a Data Control 
Center visible to the public is in keep- 
ing with the recent trend towards 
bringing the mechanical plant out of 
the concealment of the cellar and 
making it a public feature, rather 
than purely functional and hidden. 
Outstanding in this regard is the 
glass-windowed and brightly painted 
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refrigeration plant and boiler room at 
the new Idlewild International Air- 
port, designed by Skidmore, Owings 
& Merrill, Architects, and Seelye, 
Stevenson, Value & Knecht, Engi- 
neers. Another example is the eye- 
catching treatment of the water stor- 
age towers by the firm of Eero Saari- 
nen at the new General Motors 
Technical Center, where the water 
tower was treated as an element of 
beauty rather than as an item of 
purely functional equipment. 


Concealment of Thermostats 


There has developed in recent 
years a growing disinclination to 
accept the random occurrence of a 
thermostat that is completely out of 
context with the rest of the decorat- 
ing scheme. In the past, the decora- 
tor, after exerting much creative 
effort in the selection of furniture, 
accessories, woods, finishes, and wall 
coloring, was then forced to ac- 
cept a mechanical looking metallic 
mesh and wire enclosed box on the 
wall which might completely destroy 
the clean effect of his best decorating 
thinking. 

I have seen installations where, in 
the interests of maintaining the in- 
tegrity and quality of the interior 
decor, a carefully selected and framed 
oil painting was purchased and lo- 
cated over a thermostat in order to 
eliminate what was considered an 
intruding eyesore. 

There are several approaches to 
this dilemma. One is to eliminate a 
thermostat from any finished interior 
room altogether. It may be possible 
to locate the room thermostat nearby 


in the return duct, or possibly nearby 
in a branch return duct in the ma- 
chine room, or at the air conditioning 
fan. A word of caution: the best place 
for a thermostat is in the room to be 
controlled. Remote location of ther- 
mostats must be carefully engineered ; 
otherwise serious control problems 
can result. A second possibility is to 
have the engineer give thought dur- 
ing the engineering and design period 
to the decorative effect of the ther- 
mostat. With this in mind, we have 
designed recessed thermostat installa- 
tions with the thermostat located 
behind a flush decorative wall plate. 
A concealed recessed air passage 
permits convection of room air over 
the thermostat. This requires a con- 
siderable degree of combined techni- 
cal and artistic skill, and complete 
cooperation between interior designer 
and air conditioning engineer; it also 
can provide certain engineering com- 
plications. However, it can be done. 
A third possible technique is to 
aspirate air with a small fan through 
a sampling tube, in order to permit 
locating the thermostat remotely. It 
is an accepted fact that it is difficult 
at best to find an ideal average sensi- 
tive location for a thermostat in a 
room where it will not be affected by 
sun, draft, or supply air outlets or 
radiators. Therefore, the number of 
possible locations for a thermostat 
within a room is limited. Aspirating 
room air through a sampling tube 
thus permits the thermostat to be 
located remotely in a closet, behind a 
coat rack, or in any convenient loca- 
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tion. Small tube-axial type fans such 
as are used for cooling of electronic 
equipment make feasible this method 
of sampling air. 


High Velocity Systems 


Problems caused by the advent of 
the new high velocity, high pressure 
conditioning systems have brought 
about a series of interesting innova- 
tions and new techniques. Among 
these are mixing-attenuating boxes 
which serve to reduce the high pres- 
sure in the main trunk ducts to more 
conventional pressures, in the order 
of a fraction of an inch of water gage, 
so that the air may be introduced into 
the room noiselessly and at conven- 
tional low velocities: Special linings 
and baffled passages assist in elimi- 
nating hissing or rushing air noises on 
the low pressure side leading into the 


conditioned rooms. Mixing valves of 
various kinds mix warm and chilled 
air from dual-duct systems in con- 
trolled proportions. Such boxes are 
available in units suitable for installa- 
tion under the window, or in the hung 
ceilings. 

A new trend is the assumption of 
over-all responsibility by the dis- 
tribution device specialist manufac- 
turer for control of noise, and the 
quantity and proper distribution of 
the conditioned air. This specialist 
manufacturer designs the box, tests 
and rates its performance, and ap- 
plies the necessary automatic control 
equipment. 

A more refined approach, which 
will likely become the accepted meth- 
od of air quantity control, is to pro- 
vide constant volume regulation at 
each individual outlet in contrast to 


the previous technique of central or 
bulk air volume control. 

A word of caution to the uniniti- 
ated. These mixing and attenuating 
boxes often take up surprisingly 
large amounts of room, and must be 
carefully worked into the available 
spaces. It has been necessary in some 
cases to provide separate service 
rooms just to locate some of the 
larger mixing boxes. 

Another recent development con- 
nected with the use of high pressure 
high velocity systems is circular, 
flexible, plastic or metal foil rein 
forced air tubing from 3 in. to 6 in. 
in diam. This type of duct permits 
much freedom and flexibility in lo- 
cating and relocating diffusers on the 
job, and also facilitates connections 
around columns or beams, or between 
lighting fixtures. THE END 


Clever Way to Sink a Pumphouse Foundation 


Fig. 1. Space situation was critical, so concrete founda- 
tion structure for new cooling water pumphouse was built 
on slipway across the bay from its Hongkong site. Here is 
the foundation box ready for launching. Draught is 4 ft 


Fig. 3. Positioned foundation is sunk into place. Draught is 
now 9 ft 9 in. Fill was added to anchor the box permanently. 
When anchoring was completed, and weight added, water 
was pumped out of the flooded basin, and here is ..... 
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Photos Hongkong Electric Co, English Flectrte Co, and George Wimpey & Co 


Fig. 2. Tugs tow foundation to waterfront site, for sinking 
into place. Pumphouse is to house five sets of cooling water 
pumps, each for a new 30-mw steam plant which will enlarge 
a station owned by China Power & Light Co of Hongkong 


Fig. 4. Nice, sunken basin, with building structure added 
ready to receive pumps. No divers, no underwater construc- 
tion, no trouble—oh, yes, correction: divers were used to 
level out box after it was in place, but there was no trouble 
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CONSTRUCTION NEWS 


Alexander City, Ala. — Light & Weiter Department, City 
Hall, plans expansion in municipal power plant, with installation 
of new substation and reworking of electrical feeder lines. Work 
will begin at once for completion late in 1959 at a reported cost 
of approximately $500,000 


San Francisco, Calif. — l’acific Gas & Electric Co, 245 
Market St, has announced plans for the construction of nev 
power plant at Big Sulphur Creek, in Sonoma and Lake Counties 
Plant will have an initial capacity of 12,500 kw and will utilize 
steam from geysers near Big Sulphur Creek. Work will proceed 
at once for completion in early 1960. Plant will represent a 
capital outlay of $2,000,000 


Rangely, Colo. Moon Lake Electrical Association, Vernal, 
Utah, has authorized plans for the construction of new power 
plant on large building site recently acquired. Plans call for the 
installation of two new diesel-generating units and auxiliary 
equipment. Work to begin at once will also include large one 
story structure of steel and concrete construction to house the 
new units, as well as, substations, wiring, switch-gear and trans- 
mission lines. Work when completed in late 1959 will represent 
an investment of approximately $1,350,000. A. C. Kirkwood & 
Associates, Kansas City, Mo., is the consulting engineer of the 
project 


Idaho Falls, Idaho — Atomic Energy Commission, 1901 
Constitution Ave, N. W., Washington, D. C., has announced 
contract award to the Fluor Corp, Ltd, Los Angeles, Calif., for 
the construction of new plant to calcine and treat highly radio- 
active liquids produced in the recovery of fissionable materials 
from spent fuel elements at the National Reactor Testing Station, 
near here. Work on the new facility wiil begin at once for sched- 
uled completion by early 1960. The project will cost an estimated 
$3,000,000 when completed 


Marshalltown, Iowa — lowa Electric Light & Power Co, 
Security Building, Cedar Rapids, Iowa, has announced contract 
award to the Babcock & Wilcox Co, Boiler Division, New York 
City, for the installation of steam-generating equipment at 
company’s Sutherland Station, now under construction, near 
here. Work to begin in two or three months, will include installa- 
tion of high-pressure boilers and auxiliary equipment, reported 
to cost approximately $3,000,000. Plant is scheduled to go into 
operation sometime late in 1960 


Minneapolis, Minn. — Minneapolis-St. Paul Metropolitan 
Airports Commission, 2429 University Ave, St. Paul, Minn., has 
announced plans for the construction of a large new engine 
building, boiler plant and auxiliary equipment and water reser- 
voir including stores and shop buildings at Northwest Airlines 
main base at World-Chamberlain field located here. F. R. Comb 
Co., Minneapolis, Minn., is general contractor. Work reported to 
cost in excess of $2,950,000, is already under way and scheduled 
for completion early in 1960 


Collins, Miss. — South Mississippi Electric Power Associa- 
tion, has approved plans for major improvements to company’s 
system, including installation of new power gener: iting unit, and 
extensions and improvements to company’s transmission lines. 
Work will begin at once for scheduled completion by spring of 
1960. Work when completed reported to cost $1,397,000 


Montrose, Mo. — Kansas City Power & Light Co, 1330 
Baltimore Ave, Kansas City, Mo., has authorized plans for major 
expansion of power plant here. Plans call for the installation of 
a new steam-electric generating unit with an initial capacity of 
175,000 kw, high-pressure boilers and auxiliary equipment. Work 
will begin soon on the expansion project scheduled to go into 
service by the summer of 1960. Company has recently expanded 
its kilowatt capacity by placing in service a similar unit, bringing 
total capacity of the plant to 816,000 kw. New work is part of a 
planned 1958-1961 capital expenditure of $105,000,000. 
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Annandale, N. J. — State of New Director of the 
Division of Purchases and Property, State House, Trenton, N. J., 


has plans under way for the replacement of boiler plant and 
Work will get 


iuxillary equipment at State 
under way at once for completion by No estimate of 
cost announced. 


J rsey, 


teformatory here 
mid-1959 


Asbury Park, N. J. — Jersey Central Power & Light Co, 
501 Grand Ave, this city, has made application to the Public 
Utilities Commission for approval of the purchase by Jersey 
Central Power & Light Co, of Tri-County Rural Electric Co, Ine, 
of Manalapan, at an «greed purchase price of $917,000. Company 
has agreed to pay all outstanding debts of Tri-County when sale 
is completed. Stockholders of Tri-County Rural Electrie Co, In 
have already approved the sale of the company. Formerly, « 
cooperative operating unit of the FREA, Tri-County purchased 
power trom Jersey Central Power & Light Co, for distribution 
through its own system to its 2350 customers in 
Monmouth, Ocean, Middlesex and Burlington Counties 


sections of 


Buffalo, N. Y. — The National Science Foundation, 1520 H 
St, N. W., Washington, D. C., has authorized a $425,000 grant 
to the University of Buffalo, this city, for the construction of a 
small nuclear reactor on the university campus. Work is expected 
to get under way on the new 100 kw reactor in about 30 days and 
is scheduled to go into operation early in 1960. Local industry and 
the National Institutes of Health, 9000 Wisconsin Av, Bethesda, 
Md., will contribute the balance of the initial cost reported to be 
about $1,050,000. 


New York, N. Y. — Consolidated Edison Co, of New York, 
Inc, 4 Irving Place, has announced completion of an additional 
generating unit at company’s Astoria Power 
Station in Queens, N. Y. The new unit, with an initial capacity 
of 335,000 kw., known as Astoria No. 3, raises the combined 
power generation capacity of Consolidated Edison’s nine gen- 
erating stations to more than 4,000,000 kilowatts. 


steam-electric 


Davidson, N. C. — Duke Power Co, 422 S Church St, Char- 
lotte, N. C., has announced that the company has been granted 
by the FPC, a 50 year license for its Catawba-Wateree hydro- 
electric power project 5 og on the Catawba River, —_ west of 
here. Development, to be known as the Cowan’s Ford Power 
Project, will have an ultimate generating capacity of 35,000 kw. 
Work will include construction of a 5870 ft concrete and earth 
fill dam backing up a 29,760 acre reservoir. Project when com- 
pleted in early 1961 will represent a very large capital outlay 
as the company. 


Norwalk, 0. — City of Norwalk, City Hall, has approved 
plans for the modernization of municipai power plant. Work to 
include installation of new turbine generator unit is part of a 
general expansion program, including power substations, trans- 
mission lines and other facilities. Cost of project reported to be 
about $2,200,000, under supervision of Alden E. Stilson & 
Associates, Columbus, O., engineers. 


Kingston, R. I. — State of Rhode Island, State House, 
Providence, has authorized plans for major additions and im- 
provements to electrical distribution system at the University of 
Rhode Island, located here. Coken Co, Providence, R. I., will be 
in charge of construction of the new improvement reported to 
cost approximately $143,000. 


Burlington, Vt. — Municipal Light Department, City Hall, 
has plans under consideration for the construction of new nuclear 
power plant reported to represent an investment of $22,000,000. 
J. F. Pritchard & Co., Kansas City, Mo., and Westinghouse 
Electric Corp, Pittsburgh, Pa., are consulting engineers of the 
project which will get under way soon 


Richland, Wash. — The Atomic Energy Commission, 1901 
Constitution Ave, N. W., has announced that final plans have 
been completed for the construction of a big new atomic reactor 
to produce plutonium, the raw material used in the construction 
of atomic weapons. General Electric Co, Schenectady, N. Y., has 
been assigned final engineering design of the reactor to be located 
it A.E.C.’s Hanford Works, located here. Construction of the 
new unit will begin in the spring of 1959 for completion in the 


early part of 1963. Congress has already authorized the monies 


necessary for the $145,000,000 reactor to step up the nation’s 
plutonium producing capacity. 
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BETZ LABORATORIES INC., Philadelphia 24, Pa, 
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POWER ENGINEERING 











UNLOADING TOWERS 


MEAD-MORRISON 


Coal unloading tower built for the River and Gulf Transfer Company on the dock of the Tampa Electric Company, Tampa, Florida. 


This tower incorporates the most advanced en- 
gineering refinements. A one rope progressive reeving 
system, hydraulic rail clamps, extendable air con- 
ditioned cab, enclosed hopper, jib crane, and dead 
man control all contribute to make the complete 
operation easier and more efficient. The patented 
Mead-Morrison reeving system uses one rope for both 
the hoisting and closing operations, increasing the rope 
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RAIL CLAMPS 


life of the system more than 300% . The Mead-Morrison 
hydraulic rail clamps are provided with serrated shoes 
to grip the rail and do not depend on friction to hold 
the structure fixed to the rails. For better operator 
visibility when unloading ships the extendable cab is 
extremely advantageous. The hopper enclosure con- 
fines dust to the hopper area, greatly reducing the 
amount escaping to the outside. 


McKIERNAN-TERRY CORPORATION 


a WO. 


PILE HAMMERS CAR DUMPERS GRAB BUCKETS CAR HAULS 


MEAD-MORRISON DIVISION ¢ HARRISON, NEW JERSEY 
WESTERN SALES OFFICE: 7 SOUTH DEARBORN STREET, CHICAGO 3, ILLINOIS 
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DIAMOND 
MULTI-PORT 
GAUGES 


In use and on order 


for over Ge SI5 


Central Station 
Generating Plants 


MORE THAN 





MODEL MP-3000 SHOWN 
For boiler pressures to 3000 psig 
For both new and old boilers 


SMALL ROUND PORTS INSTEAD OF LONG 
GLASS AND MICA STRIPS 


GAUGE NEVER REMOVED FROM BOILER FOR GASKET 
CHANGES OR OTHER NGRMAL MAINTENANCE 


STEAM SHOWS RED 

—— vase Also available 
WATER SHOWS GREEN is Model MP-900 
Pi cra for boiler pressures 


to 900 psig 





COMPLETE PORT CHANGE REQUIRES 
ONLY ABOUT 15 MINUTES 


EACH PORT THERMALLY INDEPENDENT 


Advantages of the Multi-Port are many. 


Beccuse the Diamond Multi-Port solves the 
In addition to those shown above, it has 


problems inherent in water level gauges on 


boilers operating at high temperatures and 
pressures, it has had rapid and wide accept- 
ance. In addition to the 2000 for central 
station generating plants, more than 185 
have been sold to industrial power plants. 


maximum thermal stability for rapid start- 
ing ...'‘Hi-Lite’’ illuminator for improved 
readability .. . welded construction for per- 
. end stems can be 
. startling 


manent tightness. . 
furnished instead of flanges... 
reductions in maintenance costs. 

Write for Bulletin 1174 (Model MP-3000) 
or Bulletin 2044 (Model MP-900) for more 
information. 
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DIAMOND POWER SPECIALTY CORP. 


LANCASTER, OHIO ° 


DIAMOND SPECIALTY LIMITED — 


Windsor, 
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Here’s a vertical turbine with 


TERRY SOLID WHEEL 


and all its advantages 
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When it comes to judging a turbine’s 
ability to deliver in vertical service, 
ratings tell only half the story. It’s the 
Terry construction refinements that 
give you assurance of long-range oper- 
ational economy: Thrust bearing de- 
signed to absorb external pump thrusts 
...carbon ring glands specially made 
for vertical operation... casings and 
bearing housings split vertically for 
easy accessibility. 

But most important, the Terry verti- 
cal turbine has an a/most indestructible 
rotor. A single forging of special com- 
position steel, it has no separate parts 
to loosen or work out. As the only 
function of the blades is to form a 
series of pockets, any wear which might 
occur would not materially affect 
horsepower or efficiency. 

If your application demands a verti- 
cal turbine, specify Terry solid wheel. 
Available in capacities from 5 to 300 
horsepower. And remember, the extra 
durability built into these vertical tur- 
bines is typical of every turbine in the 
complete Terry line. 

For further information, send for a 
copy of bulletin S-137. 


THE TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 
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Reader Service Cards on pages 
119-120 make it easy to get 
further information on any of 
these products. Just circle the 
item numbers of the products 
you want to know more about. 








1—ROBOT CHEMIST automates 

analytical functions 
The AutoAnalyzer, a system for con- 
tinuous automatic chemical analysis, is 
designed to detect trace materials down 
to parts per billion, with an accuracy of 
1 per cent. By automating each step of 
a chemical analysis otherwise performed 
manually measuring, mixing, purify- 
ing, processing, comparing and record- 


Fe 


ing, and integrating them into a con- 
tinuous flow system — the AutoAnalyzer 
is reported to provide accurate, depend- 
able analysis with exact reproducibility. 

In the laboratory, this robot chemist 
can run 20 to 60 tests per hour without 
human supervision, manufacturer points 
out, and in the plant it can be hooked up 
to the process or waste stream, liquid or 
gas. Concentration level of any material 
or number of materials can be con- 
tinuously monitored and recorded. If 
desired, the control loop can be closed to 
automatically monitor the steady-state 
control devices or otherwise regulate the 
process through “‘on stream” continuous 
measurement. Systems are available for 
single or multiple component determina- 
tions. Technicon Controls, Inc. 


3-——TIME SWITCH carries its own 

reserve power 
Tork’s Reserve requires no winding, 
maintains “‘on time” operation during 
even prolonged “outage” period it is 
announced, and, in the event of a series 
of outages in a short span of time will 
always “on duty”. The device offers 
safety benefits and savings in time, 
money and manpower. Reserve action 
of the control is provided by a powerful 
spring, electrically wound by the time 
switch. release mechanically exer- 
cises the spring daily, it is explained, 
and this regular exercising serves to 
keep the unit in condition. When power 
fails, the reserve power takes over and 
keeps the time switch in operation for 
up to 17 hr. With power restored, nor- 
mal a-c operation of the time control is 
resumed, and at the same time the re- 
serve spring is rewound. Manual rewind- 
ing isn’t necessary. If the reserve power 
is used for the full 17-hr. period, it is 
still rewound in 2 hr, company states, 
and shorter outage periods require less 
rewind time. Tork Time Controls, Inc. 


4—SPRAY-ON LUBE protects 

open gears, chains, cams 
Acrolite Gear-Lube Spray comes in an 
aerosol can. You simply push the button 
and spray the grease on the gears or 
other surface. Fhis lubricant forms a 
tacky surface within minutes after 
spraying, and as the gear rotates, there 
is a stringy webbing action carried from 
tooth to tooth by their contact with one 
another. Rotating of gears creates a 
web of strings that continuously stretches 
across the tooth faces. Acrolite Gear- 
Lube is claimed to afford continued pro- 
tection by redistributing itself over the 
critical area. Even mm he wet or dry 
conditions, dusty or clean, Gear-Lube 
clings to the frictional surfaces, with a 
grip that normally outlasts several coat- 
ings of conventional lubricants, it is 
announced. This heavy-duty lubricant 
spray sells for around $2.00 for a 16-oz 
ean. Acrolite Products, Inc. 





2—TRANSFORMERS AND BREAKERS can use the same bushing 


In the TBI (Transformer-Breaker Inter- 
changeable) line of bushings, eight basic 
bushings cover all applications in stand- 
ard voltage classes from 23 to 196 kv. 
As explained by manufacturer, recent 
ASA standards for outdoor apparatus 
bushings r-ovide 37 bushings in this 
range. TB! Bushings are reported to 
meet ASA standards and provide com- 
plete interchangeability as well. To 
achieve this, design changes in com- 
pany’s power transformers, medium 
transformers and oil circuit breakers 
were made, where required, so that 
bushings with same ground sleeve and 
length below cover can be used for all 
apparatus. Also, each TBI Bushing has 
a dual current rating, 400/1200 amp in 
the 23- to 69-kv range, and 800/1600 in 
the 115- to 196-kv range. Current rating 
is determined by terminal accessories, 
since in all TBI Bushings the conductor 
inside the bushing is designed for maxi- 
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mum current. To convert from one ap- 
plication to another, changing terminal 
accessories is all that is required. 

Since the basic difference between 
transformer and breaker application is 
current rating (breakers need the higher 
capacity) the key to interchangeability 
is the dual current rating, company 
explains. In all voltage classes the TBI 
has a hollow conductor. With breakers, 
the bushing can be connected at the 
bottom to the breaker interrupter. In 
transformers, the draw lead can be 
pulled up as usual through the hollow 
conductor and connected at top. It is 
announced that TBI Bushings can be 
specified for company’s power trans- 
formers, medium transformers and high 
voltage circuit breakers next year. Bene- 
fits anticipated for utilities are potential 
saving in —— bushing inventories and 
faster and better emergency service pos- 
sible. General Electric Co. 


5—FEEDER PUMPS incorporate 
design improvements 

Controlled volume pumps in the new 
Milroyal line use a minimum of work- 
ing parts and bearing surfaces to trans- 
late high speed rotary motion to low 
pee reciprocating motion. Totally en- 
closed, this speed reducer is an integral 
part of the pumps and runs in an oil 
ath. This combined Polar-Crank drive 
unit and speed reducer permits manual 
or automatic adjustment of capacity 
from 0 to 100 percent. The capacity 
adjustment closely approximates a liner 


relationship and can be made while 
pump is running. It is noted that the 
plunger of the pump always returns to 
the same forward position on each 
stroke regardless of stroke length to 
assure maximum displacement effi- 
ciency. Initial units of the Milroyal 
line are offered with company’s Step- 
Valve alloy steel liquid ends providing 
repeatable accuracies = as + 1 per 
cent. Using standard speed motors, 
several of these controlled volume pumps 
can be coupled to a single motor yet 
each pump will have its individual ca- 
pacity adjustment. The pumps have 
maximum capacities to 29‘ gph and 
meter against pressures as high as 1900 
psi. Milton Roy Co. 


6—CONDENSER CLEANER for 

tubes up to 1-in. diam 
Designed to clean, thoroughly and 
quickly, even severely clogged tubes up 
to l-in. diam, the redesigned CC-475 
Condenser Cleaner weighs only 10 lb, 
and can be operated by one man without 


use of supporting rigging. A single-stage 
eared air driven motor powers the unit. 
he motor operates at 3800 rpm, and 
its speed is controlled by a feathering 
valve at the handle. This motor runs 
uietly, says company, and a built-in 
dushin system controlled oz a stainless 
steel sleeve valve cools drill head and 
removes cuttings. Airetool Mfg. Co. 


7—STEAM GENERATOR is com- 

pact, high efficiency unit 
Production of 5000 lb of steam per hour 
from an overall floor area of 8 by 7 ft, is 
claimed possible for this dry land adap- 
tation Je company’s marine steam gen- 
erator, Only 7-ft high, this compact gen- 
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Gasoline 


Crane Valves Do 


Six years ago this large gasoline plant in the 
Southwest, installed new gate and swing- 
check valves on hot water pump lines han- 
dling boiler make-up water. 

Bonnet joint leaks and seat leakage devel- 
oped after a short time. Maintenance costs 
jumped. After many attempts to stop the 
leakage, the bonnet joints were welded shut. 

Two years ago the valves finally had to be 
replaced. Six-inch, 150-pound Crane steel 
gate and swing-check valves were installed. 


C RAN E VALVES & FITTINGS 


KITCHENS °« 


PIPE «© PLUMBING « 


in t 


5 te 


Today these Crane valves continue to operate 
without any leakage at bonnets or seats, and 
without a penny spent for maintenance. 


Why are the Crane valves still operating 
with 100% efficiency and without maintenance? 
It’s Crane quality—in design, materials and 
workmanship—that makes the difference! 

For information about Crane steel valves 
for all services—power and process fluids 
handling—see your Crane Representative, 
or write to the address below. 


HEATING « 


Plant Cuts Valve Maintenance Costs 


IDEAS FOR YOU—This 
free book gives you 32 
case histories of impor- 
tant savings with quality 
valves. Ask for ‘Valve 
Performance Facts.” 


AIR CONDITIONING 


Since 1855— Crane Co., General Offices: Chicago 5, Ill.— Branches and Wholesalers Serving All Areas 
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erator is said to obtain 150 hp in less 
than half the space required for many 
packaged steam generators, and it is 
designed to modulate over a wide range 
with high efficiency. An oil pump set is 
furnished factory installed to save space 
and reduce installation cost. Water 
treatment tanks are mounted on the 
side of the boiler shell and piped to the 
feedwater pump system. By-pass piping 
permits manually controlled water circu- 
lation, it is pointed out. Cyclotherm 
Div., National-U. S. Radiator Corp. 


8—CONVEYOR IDLERS come in 


varied sizes and types 
Offered in five series and in widths 
ranging from 14 to 84 in., this line of belt 
conveyor idlers has increased the num- 
ber this manufacturer’s idler variations 
from 38 to 64. In all, the line includes 
more than 630 different types and sizes. 
The five series of idlers, Series 5000 
through 9000, make possible exact 
matching of idlers to specific operating 
requirements of all belt conveyor ap- 
plications. In addition to flat, 20-deg 
and 45-deg troughed idlers, others in- 
cluded are rubber cushioned idlers for 
use at loading points; positive action and 
actuating dise training idlers, and vari- 
able troughed idlers. Idlers feature in- 
verted angle bases, and removable steel 
retainer clips at each bracket to hold 
rolls in position. Link-Belt Co. 


9—POQOWER PUMP, low cost, of 
aluminum bronze 
Developed as an inexpensive water- 
flood and salt water disposal pump for 
oil fields, Model KCA Power Pump is 
also suggested for light duty industrial 
use. It is made of corrosion-resistant 
aluminum bronze. Features announced 
include inter-changeable plungers over 
widest available diameter range (114 to 
21% in.); straight-flow design for maxi- 
mum volumetric efficiency; and large 
pipe connections, 3-in. suction and 
2-in. discharge on either side. Bulletin 
3209-B1 covers it. Worthington Corp 


10—WIRE, CABLE CLAMP re- 


duces installation time 
Claimed for the French Self-Locking 
Clamp are a 30 to 50 per cent reduction 
in labor and installation time compared 
with older types of clamps; test re- 
ports showing that it holds without 


slipping beyond the breaking strength 


of guy wires and cables; and perform- 
ance records showing it does the. work 
of two or three older style clamps. It 
has four parts: a housing with two ad- 
justable hard steel rollers (which lock 
the wire or cable by friction), two 
clips that slide over the main body of 
the housing, and rollers and a safety 
bar that slides in between the clips to 
lock them. The clamp weighs only 
1.2 lb and takes wires or cables 5/16, 
11/32, 3/8 in. ete. It is also suggested 
for use with rope. Clamps, Inc. 


11—LOW COST ENTRAINMENT SEPARATOR for 


steam, air and gas applications 


Improved Type T Separator utilizes centrifugal force to 
separate moisture and oil entrained in vapor flow. As illus- 
trated, the steam, air or gas is directed through an annular 
passage which increases its speed to produce a maximum of 
centrifugal force. Entrained matter, which then clings to 
the outer wall drains to the bottom of the separator and to 
an automatic trap. The entrance to the outlet chamber ha: 
been enlarged to provide for reduced velocity at that point 
and eliminate re-entrainment problems. The force of flow 
and simple bottom collecting section make this a self-clean- 
ing unit, and the straight through pipe connections permit 
easy installation, manufacturer points out. This new series 
of entrainment separators is available with screwed connec 


tions through 3-in. pipe sizes, 


and 125-lb ASA flanges to 


8-in. size. Wright-Austin Co 





12—FUEL OIL HEATER for high 
temp hot water systems 
Design features incorporated in the 
Paracoil Thermo-Film Heater are re 
ported to make this safety-barrier type 
fuel oil heater suitable for direct use in 
oil-fired high temperature hot water 
systems. A single Thermo-Film Heater 
provides adequate oil temperature, iso- 
lates the HTW circuit from the oil cir- 
cuit, and requires less space, manufac- 
turer announces; it is also simple to 
operate and costs less to install. A num- 
ber of double tube elements — one 
tube inside another —are enclosed 
within the heater shell. Oil to be heated 
flows through the shell. Boiler water 
flows in the opposite direction through 
the inner tube. Separating the oil and 
water is a thin film of heat transfer 
fluid in the space between the tubes. 
It is pointed out that, should an oil 
tube failure occur, free oil cannot con- 
taminate the HTW stream as it be- 
comes trapped in the heat transfer 
liquid system and rises in the expansion 
chamber sight glass to warn operating 
personnel. Davis Engineering Corp. 


13—HYDRAZINE PRODUCT for 

boiler feedwater treatment 
Hyzeen is announced as a 35 per cent 
aqueous solution of hydrazine that is 
non-flammable and has neither flash 
nor fire point. Manufacturer says it is 
safe and presents no unusual handling 
or storage problems. According to man- 
ufacturer, Hyzeen is preferred over 
sodium sulfite for removal of oxygen 
from feedwater for high pressure boil- 
ers, and it is a proper oxygen scavenger 
where demineralized or evaporated 
makeup water is used and where it is 
important to maintain low boiler water 
solids. Hyzeen reacts with oxygen with- 
out adding dissolved solids to the water, 
it is noted. Betz Laboratories, Inc. 


14—FUEL OIL ADDITIVE is triple- 
action product 
A triple-action, alkaline fuel oil additive, 
KOR assures better combustion economi- 
cally, manufacturer claims, and holds 
oil, water and sludge in suspension. It is 
also reported to increase rate of com- 
bustion and cut fuel costs because it 
makes ali the combustibles go to work. 
Elimination of soot and carbon scale 
from the heating surfaces makes manual 
cleaning unnecessary. Stack tempera- 
tures and smoke nuisance are also said 
to be reduced. KOR is described as non- 
explosive, non-corrosive, rust-resistant 
and prevents formation of hydrochloric 
acid in furnace, fuel tank. KOR Corp. 


15--LIGHTING FIXTURE is quick- 

disconnect unit 
Type VNF is announced as a quick- 
disconnect vaportight lighting fixture 
which can be installed and removed in 
seconds. In an area where a lighting 
fixture might ordinarily be an obstacle, 
but light is sometimes needed, the 
Type VNF is reported particularly 
useful. It is also suitable for locations 
where a few fixtures can be used to do 
the work of many. Weatherproof re- 
ceptacles can be installed, indoors or 
outdoors, and the fixture carried from 
place to place. Crouse-Hinds Co 


16—ALUMINUM CLEANER re- 

stores the surface luster 
GH-30 is claimed to cut through 
grease, grime and dirt in a fraction of 
the time required by many cleaners. 
It is as mild as bath soap and harmless 
to the user, manufacturer states, and 
it will not etch or scratch aluminum. 
Also, it is said to contain ingredients 
which retard future dirt formation so 
that aluminum need not be cleaned as 
often. According to company, GH-30 
may also be used to clean stainless 
steel, and it will not harm painted 
areas or corrode ferrous metals. Re- 
ported economical and easy to use, 
this cleaner mixes in solution with 
water up to 10 to one. To clean, you 
merely wet the surface, apply GH-30 
and let it stand for a few minutes, then 
hose off. Chemco. 


17—DIGITAL DEVICE records op- 

erations, handles data 
With this recorder, the number of units 
produced during a preselected time in- 
terval may be counted. Operated by 
electrical impulses from any conven- 
tional contact device, the recorder is 
designed to produce a permanent record 
on punched paper tape. The tape record 
may be interpreted visually or used with 
automatic data processing machines. 
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One of two Permu tomatic Valveless Water 
Filters at O. M. Scott & Sons Co. Chemical Prod- 
ucts Plant, Marysville, Each filter is 7’ diam. 
and rated at 116 gpm e complete Permutit 

iter-treatment en as engineered by H. A. 
Williams and A te lumbus, Ohio. 


“No maintenance or operating 
expense with our 
| PERMUTIT Valveless Filters” 


‘ 

ii: Seal 
‘ . 
5 


_... 


at 
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@ These filters have been operating 
continuously for over a year and a half 

. supplying water for process, boiler 
feed and drinking. They follow a 
Permutit Precipitator that treats raw 
well water with lime, soda ash and 
coagulants. Either filter can handle full 
feed rate during inspection or repairs 
on the other. 


@ Here's how Glenn L. Moll, Scott’s 
Service Manager, puts it: “Our Per- 
mutit Automatic Valveless Filters are 
operating very satisfactorily. The filter- 
bed and underdrain system stay clean 
with no evidence of blow holes or sift- 
ing of filter media to the underdrain 
system. We now inspect them only 


twice a year. 


@ The Valveless Filter is completely 
automatic—yet costs up to 45% less 
than conventional automatic gravity 
filters because it uses no expensive 
valves, flow controllers, pumps or hy- 
draulic or pneumatic control systems. 


Send for descriptive bulletin. Address: 
The Permutit Company, Dept. PE-12, 
50 West 44th Street, New York 36, N.Y. 
or Permutit Company of Canada, Ltd., 
Toronto 1, Ontario. 


PERMUTIT: 


rhymes with “compute it” 
A DIVISION OF PFAUDLER PERMUTIT IN¢ 
Water Conditioning 
lun Exchange * Industrial Waste Treatment 





Periods of peak production efficiency and 
of unproductive or machine down time 
are readily determined, it is noted, and 
a cumulative production total is also 
——— An adaptation of company’s 

igital Demand Recorder, in use in 
demand recording and load survey work 
for utilities, this new instrument is of- 
fered with standard time intervals of 
5 to 60 min. Fischer & Porter Co. 


18—RELEASE VALVE for cylin- 

ders, pneumatic devices 
Faster, more efficient air-pressure vent- 
ing of cylinders and other pneumatic 
devices is claimed for this quick release 
valve. Among features announced are 
greater capacity, greater sensitivity and 
reduced weight. According to company, 
this valve is so constructed that it may 


>» 


be mounted on a rotating or revolving 
device ani the centrifugal force will not 
impair its operations. Also, the supply 
port may be assembled on the valve in 
one of two positions, allowing inlet and 
outlet ports to be mounted on the same 
center line or at right angles to each 
other. Long service and minimum main- 
tenance are attributed to aluminum 
construction an oil-resistant dia- 
phragm is the only wearing part. The 
diaphragm design is said to provide 
quiet operation. The valve is normally 
mounted directly in the piping, but a 
mounting bracket can be had as an ac- 
cessory. Westinghouse Air Brake Co. 


19—ANALYZER measures one gas 

in multi-component mixture 
For selective and continuous measure- 
ment of concentration of one gas in a 
multi-component mixture, the M-S-A 
Gas Thermatron is designed for accurate 
gas analysis without chemical or physi- 
cal changes of the gas mixture. Accord- 
ing to company, it provides an improved 
means of utilizing the thermal con- 
ductivity principle of measurement with 
additional convection cells which take 
into account differences in convective 
heat losses from hot filaments through 
gases. Since convective heat loss varies 
with both molecular weight of gases and 
diameter of cells, convection cells of 
different diameter are provided to take 
advantage of optimum vaermal convec- 
tion loss of each gas. 

There are four cells with hot filaments 
in this instrument: two conduction cells 
of small diameter and two convection 
cells of selected large diameter. Fila- 
ments of these cells are the arms of a 
Wheatstone bridge circuit arranged 
with two parallel branches comprising 
one small filament cell and one large fila- 
ment cell,in series, and annulling re- 


sistors. The instrument can be cali- 
brated for any gas over narrow (0 to 1 
per cent) or wide (0 to 100 per cent) 
ranges of gas concentration. Applica- 
tions include process control, control of 
atmospheres and combustion, determi- 
nation of gas purity. M-S-A Gas Ther- 
matrons draw 100 w. Sample require- 
ment is 100 to 1000 ¢ c per minute. No 
pump is required. The instrument can be 
compensated for water vapor or, if 
desired, it can be measured. Units can 
be supplied on a steel panel or in a cabi- 
net as pest of a complete sampling 
system. Mine Safety Appliances Co. 


20—TUBE ROLLING CONTROL 

comes in two sizes 
Depending on the size of the tube roll- 
ing job, either the standard or heavy- 
duty models of this air magnetic con- 
trol may be used. The standard control, 
weighing only 10 lb, features a pistol 
grip with squeeze trigger. It is only 104 
in. long and has a motor speed of 1000 
rpm. The heavy-duty control, weigh- 
ing 12% Ib, is controlled by a valve 
handle at the rear. Both models are ad- 
vantageous for tube rolling in hazardous 
locations, it is pointed out, and they 
are not affected by fluctuations in the 
motivating air. Bulletin Y-53 provides 
data on the control. Elliott Co., 


21—NETWORK TRANSFORMER is 

lower and lighter 
Design changes in this vault network 
transformer have enabled size and 
weight reductions of about 15 per cent. 
Transformer’s tank design increases 
cooling area over conventional tubes, it 
is claimed, and its corrugated surface 
makes for a stronger tank. Easily ac- 
cessible radiating surface facilitates 
painting and maintenance. All accesso- 
ries are located in the same work area 
for convenience of testing and inspection. 
Allis-Chalmers Mfg. Co. 


22—CHECK VALVE prevents 
indicating liquid overflow 
For use with manometers and liquid-level 
ages, the Series 8838 Overflow Check 
alve is designed to prevent blowing- 
out of the indicating liquid. Installed at 
the top of the instrument, the valve 
closes at the onset of overpressure and 
opens automatically when the over- 
pressure is removed. It is intended for 
use with all indicating liquids, at pres- 
sures up to 500 psig, and can be fur- 
nished with inlet and outlet threaded 
to fit practically all manometer and 
gage installations. ore 2008 gives 
details. King Engineering Corp. 


23—LOAD CENTERS serve elec- 
trical distribution needs 

Nine new models of this company’s 
age substations, called ranfo 
nits, extend coverage of the line to 
more than 90 per cent of all industrial 
and commercial applications, it is an- 
nounced. These are pre-engineered load 
centers for stepping down primary volt- 
ages; they contain both the transformer 





and its primary protective and second- 
ary distribution devices. Manufacturer 
points out that these packaged sub- 
stations offer great savings over cus- 
tom-designed systems because: no spe- 
cial engineering time is required, and 
installation time and expense are min- 
imized. Sixteen basic types of Tranfo 
Units cover both indoor and outdoor 
applications. Units come in ratings from 
45 to 3000 kva for stepping down pri- 
mary voltages from 2.4 through 13.8 kv 
to 208/120 through 600 v. Four types 
of transformers are available: oil filled 
askarei filled and sealed or ventilated 
dry types. Transformer and Rectifier 
Div., I-T-E Circuit Breaker Co. 


24—MAGNETIC CONTROLS have 

dual-function feature 
Now in production are four new top- 
mounting tandem-displacement type 
Magnetrols, two for flanged mounting 
and two for screwed mounting. They 
combine functions of two separate con- 
trols with only one tank opening, pro- 
vide two level stages — wide differential 
for control of two pumps or one pum 
and high or low alarm. A feature is abit. 
ity to “change”’ switch actuation points 
by merely sliding the displacers up or 
down as desired. They lock to the stain- 
less steel stranded cable stem by means 
of cable clamps. The units are factory 
set for individual application require- 
ments, company points out, and factory 
settings can range from 0.35 specific 
gravity to 1.8, but depending on dis- 
placer material furnished. Glazed porce- 
lain displacers are standard, but Kar- 
bate or stainless steel displacers can be 
furnished. Magnetrol, Inc. 





25—CONTOUR MACHINE is versati'e shop tool 


Model 16M Contour Machine is announced as offering the 
versatility, adaptability to many materials, and speed and 
safety required for maintenance shop use, and as having 
the additional advantage of low first cost. This one machine 
with standard attachment shapes parts needed for mainte- 
nance work, says manufacturer, and produces them faster, 
cheaper and more safely than if made by other machines. 
There are few material limitations because the 50 to 5200 
fpm range provides proper speed for many jobs, from slow 
for band filing, to fast for friction sawing of light sheet. 

Foot controlled power feed minimizes operator fatigue 
and a work light is provided to enable close work without 
eyestrain. The work-table tilts 45 deg for angle cutting jobs. 
This feature, together with the mitering attachment, is 
reported particularly valuable to process industries. Com- 
pound and simple angles can be cut for making special 
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A complete line for precise 
. power applications 





Leslie Co, offers a wide range of single seated valves in sizes 4” to 
16” and double seated control valves. In addition, there are many 
new standard valves designed specifically for power industry applica- 
tions in both sub-critical and super-critical power generating stations. 
Valves are available with these power service features: 
@ Exclusive Leslie seat protections eliminate erosion problems in high-pressure 
drop throttling services. 
New Leslie “cage” construction permits replacement of inner valves, seats 
and guides without removing valve body from the line. Down-time for 
replacement or inspection is cut to a minimum less than 20 minutes. 
Control valves in extremely severe high-pressure drop service have infinite 
rangeability. 
Stellite faced and solid stellite inner valves and seating surfaces for maximum 
erosion resistance. 
Leslie control valves are designed to handle hot and flashing con- 
densate . . . temperatures to 1150°F per ASA rating. They are 
providing reliable service under extremely severe operating conditions 
in a variety of central station applications such as: 
© Condensate drains from feedwater heaters 
© Boiler feed pump recirculation 
© Desuperheater spray water control 
© Turbine lead drain remote manual start-up control 
You may choose from a variety of sizes and diaphragm actuators to 
accommodate almost any operating air supply up to 100 psi. In 
addition, electro-mechanical, pneumatic cylinder and electro-hydraulic 
actuators can be supplied. 
For specific engineering data, write today for data sheets illustrating 
the cage trim construction and other Leslie features. 


REGULATORS and CONTROLLERS 


LESLIE CO., 301 Grant Avenue, Lyndhurst, New Jersey 





CRISS/CROSS 


The Stronger, Longer Wearing, 
Better Lubricated Packing 


by BELMONT 


ask your 


BELMONT 
Distributor 
such leading Packing 
Distributors as 
Speck-Marshall Co 
in Pittsburgh 
and 
San Antonio Machine 
& Supply Co. 
in San Antonio, 
Waco, Corpus Christi 
are ready to serve you 


promptly ard helpfully, 


wherever you are 


*duPont Trademark 


A revolutionary braided construction, re- 
quiring special machinery—every strand 
in Criss-Cross Braid passes diagonally 
through the body of the packing, hence 
each strand becomes an integral part of 
the whole. 

With Criss-Cross Braid, there is no out- 
side layer to wear off, ravel, disintegrate. 
This solid, integral braid is stronger, re- 
quires less gland adjustment. With its 
lubrication locked into the weave, it is 
more flexible and stays so. 

For longer service life than any conven- 
tionally braided packing can offer- 
specify Belmont Criss-Cross. 

Made in white and blue asbestos. 
TEFLON*-impregnated asbestos, and 
pure TEFLON. 


Write for Catalog 56. 
The Belmont Packing & Rubber Co. 
Butler & Sepviva Sts., Phila. 7, Pa. 


BEL M ONT i ook pias Bia: 
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fittings and complex piping systems. 
Also, the speed and power of the Model 
16M permits cutting stainless steel, 
Monel and other tough alloys, it is 
pointed out, and the MWj¢- to }»-in. 
range of saw band widths permits small 
and intricate contours to be followed. 
The Do-All Co 


26—BOILER RETURN SYSTEM 

offers improved performance 
Better performance with lower opera- 
tion and maintenance costs are claimed 
for this improved differential drainage 
and boiler return system. It is designed 
for food and chemical processing plants, 
petroleum refineries, paper mills, laun- 
dries and wherever steam is used for 
processing at pressures over 30 lb. Fea- 
tures announced include a_ two-stage 
pump to replace the dual pump arrange- 
ment formerly used. foatless liquid level 


control, chrome plated pump internals, 
and Teflon packing in differential valve. 
The system is said to return conden- 
sate from steam processing units to the 
boiler at 3¢0 F or higher — only 15 to 
30 deg less than the temperature at 
operating pressure. This lowers fuel 
costs 10 to 25 per cent over most open 
systems, according to manufacturer, 
and raw water make-up requirements 
are reduced up to 90 per cent. A differen- 
tial valve is provided to automatically 
maintain any desired differential in 
nressure between steam in boiler and 
pressure in the system's receiver tank. 
Since the system requires only 25 Ib 
pressure differential, power required for 
pumping is reduced 75 per cent, it is 
stated. Stickle Steam Specialties Co. 


Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
119-120 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the prod- 
ucts in which you are interested. 


27—SHUTOFF VALVE, 5000 psi, 

operates by 10 Ib torque 
Easy-on-and-off control of hydraulic 
circuits operating at pressures to 50006 
psi is claimed for the Ez-O-Trol, an in- 
line shutoff valve designed for applica- 
tions where liquid is not subject to 
reversals of flow. In operation, valve is 
seated by back-pressure in a balancing 
pressure chamber. Actuating the pilot 
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PRODUCTS 
Desioneg for loday’s 


FORGED STEEL VALVES & FITTINGS FOR 
TOUGHNESS AND TROUBLE-FREE SERVICE 
Forged from carbon and alloy steels, Vogt valves, 
fittings, flanges and unions are built to safely 
handle liquids and gases at high pressures and 
temperatures in the modern petroleum refinery 
and petro-chemical plants. The complete line in 
cludes flanged, screwed and socket weld end 
globe, gate and check valves—ells, tees and 
crosses — couplings — bushings— plugs—vunions — 
flanges and flange unions—and weld caps. 


r 4 
4 PROCESS EQUIPMENT FOR 
. EVERY SERVICE 
7 ‘ Vogt constructs process equipment in wide variety 
} ae 

"g { 


to all Codes. Stills and towers, oil chillers, crys- 
4 tallizers, heat exchangers, molding machines, etc., 
( serve in the monufacture of oils, greases, 100 

octane gasoline, synthetic rubber, chemicals and 
i} related products around the world 


& 


MORE REFRIGERATION TONNAGE 
AT LESS COST 

More than 70 yeors of engineering and 
manufacturing experience is incorporated in 
Vogt refrigerating and ice making equip- 
ment. Compression Systems and Tube-ice 
Machines in a wide range of capacities 
serve industrial and processing plants and 
institutions here and abroad 


se 

FST tp 
HIGH EFFICIENCY STEAM GENERATORS 

Vogt steam generators are designed to give maxi- 
mum rating in a minimum of space, with high ef- 
ficiency and low maintenance expense. Bent tube 
and straight tube designs are available for solid, 
liquid or gaseous fuels to meet every power, pro- 
cess or heating requirement. 





HENRY VOGT MACHINE CO., LOUISVILLE, KY. 


SALES OFFICES: 
New York, Chicago, Cleveland, Dallas, Camden, N. J., 
St. Loyis, Charleston, W. Va., Cincinnati 


SPECIAL MATERIALS COMBAT CORROSION 
AND PRODUCT CONTAMINATION 

Our modern shops produce a wide variety of equip- 

ment from special metals and alloys to fight cor- PRODUCTS FOR REFINERIES, CHEMICAL 

ienrnnn, Sem Secelovetion “ay. nemteeenaa. PLANTS, POWER PLANTS AND PROCESS INDUSTRIES 


Fabrication procedures insure that corrosion resistant 
properties of welds will match that of the materials Write for literature, Dept. 24A-GPE 


used to construct the equipment. 


For more data circle 554 on Post Card 


December, 1958 





Life in these 
excited states... 


Ever “Treed” 
by Corrosion? 


Ever left high and dry by corrosion... 
sweating out repairs, shut-downs, wasted 
materials? You can solve 85 to 100% 

of these problems once and for all with 
Ace chemical resistant piping, 

valves, pumps, tanks and other equipment. 
It doesn’t cost... it pays. 


Best non-metal- 
lic pipe any- 
where for hor 
chemicals to 
275°F. Also 
handles tough 
organics. Rigid, 
tough nitrile. 
Pipe and fittings 
to 8”. Bul. 96A 


Heavy Ace rub- 
ber and plastic 
tank linings 
unexcelled for 
alkalies, acids, 
bleaches, salts. 
Faultless seams, 
indestructible 
bond, shock and 
age-resistant 


‘a All shapes. Bul. 
“4 CE-53. 


1001 uses. Non- 
toxic, odorless, 
tasteless, steri- 
lizable, flexible 
tubing. Excel- 
lent for chemi- 
cals, foods, and 
for lab or ma- 
chine lines. “% 
to 1%”. Bul. 66. 


Special equip- 
ment often can 
be machined, 
punched or 
welded of stand- 
ard plastic or 
hard rubber 
sheet, rod or 
tubing. Write for 
details today. 


ACE processing equipment of rubber and plastics 





AMERICAN HARD RUBBER COMPANY 
DIVISION OF AMERACE CORPORATION 


Ace Road * Butler, New Jersey 
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causes an unbalanced condition by 
allowing back pressure to escape. This 
opens the valve to practically unre- 
stricted throughflow, company states, 
resulting in low pressure drop. Pilot 
operation may be directly controlled by 
a turn of a handle having less than 10 lb 
torque, or remotely controlled by 50 to 
150 psi air-operated diaphragm, or 
direct-acting solenoid. Pilot controls are 
external and interchangeable on same 
size body. The manually controlled type 
may be panel mounted. In standard 
units the valve body is aluminum alloy, 
with internal parts of stainless steel. 
Size range is 4% to 2 in., temperature 
range, —65 to 200 F. Republic Mfg. Co. 


28—SUBMERSIBLE PUMP is sus- 

pended in the pipe line 
The Power-Line is a submersible pipe 
line booster pump designed to operate 
in a horizontal position within pipe line 
itself. It is suspended within a special 


section of the pipe line which is flanged 
at each end and becomes an integral 
section of the line. The motor is cen- 
tered and held by spiders within this 
section. The line liquid is drawn past 
motor and into bowl assembly which 
passes it along at increased pressure. 
The submersible power cable leads to a 
terminal box mounted on outside of 
special section and from there runs to a 
control box. Pump will give capacities 
from 100 to 4000 gpm in heads from 50 
to 500. Layne & Bowler Pump Co. 


29—PIPE SQUEEZER equipped 

with mechanical locknut 
The locknut feature in this -ydravlic 
pipe squeezer is designed to assure posi- 
tive mechanical locking even with tem- 
perature fluctuation over extended peri- 
ods of time. Pipe squeezer is a regular 


tool for cold and hot pipe pinching, 
having a variety of uses including reloca- 
tion of service lines and mains; repair of 
leaky and ruptured lines and mains; 
speeding of trenching operations; shut- 
ting off service to buildings threatened 
by fire when valves are inaccessible; per- 
manent closing of service lines. Described 
as light, compact and easy to carry and 
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Operate in confined areas, it operates in 
temperatures from —65 F to 160 F. Two 
models are available — Model 5024-S, 
a 40-ton capacity unit designed for use 
with cold steel pipe up to 2% in. nomi- 
nal size; and Model 5045-R, a 15-ton 
capacity unit designed for use with heated 
steel pipe up to 2-in. nominal size. 
Regent Jack Mfg. Co. 


30—SAFETY CLEANER for heavy 


duty cleaning, degreasing 
This safety cleaner and degreaser is 
furnished in high concentrations to be 
diluted with water to clean everything 
from conveyors to washrooms. Accord- 
ing to amount of water used for dilu- 
tion, Safety Spray can be used on ma- 
chinery, motors, diesel equipment, etc., 
tile, glass, floors, exhaust fans in 
kitchens or cafeteria. It is claimed safe 
to use on aluminum and other soft 
metals. Described as non-flammable, 
non-toxic and harmless to hands, Safety 
Spray contains inhibitors to prevent 
rust and corrosion of metal surfaces. 
Spray application is recommended and 
manufacturer supplies metal piston 
type sprayer/fogger unit free on initial 
drum orders. Harco Chemical Co. 


31—MINIATURE DUCT for eco- 

nomical electronic wiring 
This vinyl plastic wiring duct comes in a 
full _Tange of small cross sections, all 
having a snap-in slot design which al- 
lows wire to be laid after terminals have 


been attached. Duct slots are separated 
by individual plastic fingers which flex 
enough to let wire be inserted in the 
slots, but snap back into place after 
insertion. The duct cover also snaps into 
place. This wiring duct is announced as 
making an economical, compact raceway 
for control panel assemblies and other 
electronic installations where space is 
limited. For standard mounting, an 
ordinary screw may be used through a 
hole drilled in the base. Panduit Corp. 


32—BLOWDOWN UNIT is pack- 

aged, fully automatic 
In addition to basic components of vol- 
ume control valves, flash tank with 
drainer, and main heat exchanger, this 
total function packaged console type 
boiler blowdown system includes auto- 
matic sample cooling, illuminated sight 
flow indicators, stainless steel “‘knife- 
closure”’ dial-calibrated volume-control 
valves, automatic drain after-cooling, 
and automatic, timed, pressure flush for 
all strainer drains, flash tank, and heat 
exchanger. Console cabinet has pressure, 
temperature, and level instrumentation. 
Side, back, and front panels of blow- 
down console are removable for accessi- 
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Which of these characteristics 


are essentials on your 


Remote Control Jobs? 


e Accuracy ... High Load Capac- 
ity ... Adaptability ... Freedom 
from Trouble... Long Life... 
Flexibility .. . these are some of the 
qualities of ACCO TRU-LAY PUSH- 
PULL flexible CONTROLS that have 
made it possible to improve the 
operation of literally hundreds of 
mechanical products (list on re- 
quest). Full description of this ver- 
satile REMOTE CONTROL is given in 
our DATA FILE available for your 
further study. 

ACCURACY is inherent in the basic 
design, and in the standards of 
quality and precise dimension that 
control the manufacture of TRU- 
LAY PUSH-PULL CONTROLS. These 
are precision products, not gadgets. 
VERSATILITY of this fine remote 
control can best be illustrated by 
citing some of the jobs it handles 
well... HOT jobs on jets and in- 
dustrial furnaces .. . COLD jobs 
down to —70°F... WET jobs (the 
conduit can be completely im- 
mersed) . . . DIRTY jobs .. . AB- 
RASIVE jobs . . . CORROSIVE jobs 

. HEAVY, TOUGH jobs up to 


1,000 lbs. input... LIGHT DUTY 
jobs... REMOTE jobs 150 feet or 
more from the control point. These 
units are frequently and success- 
fully used in conjunction with elec- 
tric, hydraulic and air controls... 
are thoroughly effective under al- 
most any operating condition. 
"Solid as a rod but flexible as a 
wire rope” aptly describes TRU- 
LAY PUSH-PULL CONTROLS. This 
flexibility provides positive, remote 
action whether anchorages are fixed 
or movable... it damps out noise 
and vibration . . . protects delicate 
instruments. ..it permits ease of 
handling and shipping even when 
assemblies are 100 or 150 feet long 

. it avoids the risk of damage 
always present with solid tubular 
controls that must be preformed to 
position... and flexibility greatly 
simplifies installation of controls by 
reducing the number of working 
parts and by making it possible to 
snake around obstructions. 


Advantages of Tru-Lay Push-Pull fiexibility and simplicity are pictured below 
Simplicity vs Complexity 





SIMPLE 
TRU-LAY 
PUSH-PULL 





COMPLEX MECHANICAL 
LINKAGE 








> 

--4 
KA 
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Compare the TRU-LAY PUSH-PULL cable in illustration 
with the mechanical linkage. PUSH-PULLS are simple, 
have but one moving part, are noiseless and give life- 
time service accuracy. Linkages are complex, made 
of many parts; they wear at many points. Their use 
brings increased back-lash, lost accuracy and vibra- 


tion rattles. 


e Whether your interest is in a single application of this versatile PUSH- 
PULL CONTROL, or in its inclusion as a component of the product you 
manufacture, the six booklets and bulletins in this DATA FILE will answer 
your further questions, and will also provide you with the means of 

defining to us the applications you may be in- 


terested in. 


AUTOMOTIVE and AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


601M Stephenson Bidg., Detroit 2 
2216 M South Garfield Ave., Los Angeles 22 + 929M Connecticut Ave., Bridgeport 2, Conn. 
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Davis Makes it — Better! 


DAVIS ENGINEERING CORPORATION 


Paracoil 


EVAPORATORS | 


Paracoil Makeup Feed Water 
Evaporator now serving the 
City of Columbia, Missouri 
power plant. Consulting 
Engineers, Lutz and May, 
Kansas a Missouri. Rated 
at 6,000 Ibs. of steam per 
hour af 30 psia, with carry- 
over not exceeding 1 PPM. 
Built to ASME code require- 
ments. 


creatively engineered by Davis 
for installation in numerous public 
and private power plants 


Davis Engineered Features 


@ All tubes and rolled tube joints can be hydrostatically tested 
without removing tube bundle. 

@ Tube bundle, with outside packed floating head, has free move- 
ment to allow for expansion and contraction. 

@ Any tube can be replaced without disturbing adjacent tubes. 

© No internal steam connection or blind gasketed joints. 

@ Removable tube bundle. 

@ Pitched tube bundle to provide for complete drainage of con- 
densate. 

© Tubes arranged on wide square pitch to facilitate mechanical 
cleaning. 

© Straight tubes of equal length to simplify tube stocking. 

@ Single-pass tube bundle for maximum free flow area of steam 
in tubes and minimum pressufe drop through tube bundle. 


Paracoil Evaporator Installations include the following: 
Puerto Rico Water Resources Authority 


Consulting Engineers: Jackson & Moreland, Boston, Massachusetts 


Borough of Wellington, Connecticut 
Alabama Electric Cooperative, inc., Andalusia, Alabama 
Consulting Engineers: Burns & McDonnell, Kansas City, Missouri 


Western Electric Cooperative, Inc., Andarko, Oklahoma 
Consulting Engineers: Lcramore & Douglass, Inc., Chicago, IIlinois 
City of Bryan, Texas 
City of Lafayette, Louisiana 
Consumer's Public Power District, Ogaliala, Nebraska 
Consulting Engineers: Lutz and May, Kansas City, Missouri 


Write for Bulletin 1000 


30 Rockefeller Plaza, New York 20, New Yerk « Circle 6-5650 
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bility. Unit comes complete with match- 
ing sink for testing water samples. Con- 
sole can be made to accommodate two, 
three or four blowdown stations, with 
total capacity up to 5000 lb blowdown 
per hour, for either 250 or 600 lb maxi- 
mum working pressure. Fred H. Schaub 
Engineering Co. 


33—SPECIALTY VALVE for proc- 


ess applications 
Type 5560-S Stop and Bleed-off Valve 
is an angle type, with a *4-in. male NPT 
inlet, '4-in. female NPT union outlet, 
and a '4-in. NPT bleed-off valve connec- 


tion; its ratings are 600 lb at 910 F and 
2000 lb at 100 F. Outside screw yoke and 
body come in forged carbon steel or in 
Types 304 or 316 stainless steel. Pri- 
marily an instrument valve with many 
applications in process units, the Type 
5560 can be used as a stop valve between 
pressure source and pressure indicators, 
recorders and transmitters. The bleed- 
off design permits safe removal of pres- 
sure instrument, it is noted; bleed-off 
may also be used for bleeding-off vent 
pressure trapped in system above valve 
seat. Manning, Maxwell & Moore, Inc. 


34—INSULATION STRIPPER won't 


nick or scratch conductor 
Hard-to-remove insulations, such as 
linear polyethylene, can be quickly 
stripped with the Penn-Peeler, it is an- 
nounced, without nicking or scratching 


the conductor. It is designed to remove 
a 21% in. length of polyethylene, PVC, 
rubber or Neoprene insulations from 
3/64 to 12/64 wall on conductors rang- 
ing from 2 STR. to 4/0 ACSR. One 
basic tool is used with individual, inter- 
changeabie, cutter blades for each con- 
ductor and insulation combination. All 
that is necessary is to hook Penn-Peeler 
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over the insulation, tighten up by hand 
or with a hot stick until a stop i 
reached, and rotate around conductor. 
The insulation chip falls away, exposing 
conductor. Penn-Union Electric Corp. 


35—VOLTAGE SENSING RELAY 


opens and closes circuits 
This differential voltage sensing relay 
employs a simple printed circuit with a 
tandard plug-in SPDT relay to open 
and close circuits. A zener diode and 
transistors employed in the sensing cir- 
cuit assure high sensitivity, according to 
manufacturer. The plug-in relay is a 
tock model, reported to afford positive, 
consistent response without chatter. The 
unit is designed to provide a control 
range of 70 to 106 per cent of rated 
voltage for both drop-out and pick-up 
with a minimum l-v differential. Ac- 
curate settings are obtainable by using 
variable potentiometers for pick-up and 
drop-out control. These are calibrated 
for adjusting convenience between 70 
to 100 per cent. Relay is designed for d-c 
service of both 6 to 49v, and 50 to 250v. 
The a-c service range includes both 
ingle phase and three phase, three-wire 
and four-wire. Lake Shore Electric Corp. 


36—PRESSURE GAGE with solid 


metal front plate 
In the Safe-T-Case Gage, departure 
from normal construction consists mainly 
of a solid metal front plate which forms 
a partition or protecting wall between 
dial and tube. In the event of a bourdon 
tube rupture, this partition is designed 


to divert the force of a burst in a back- 
ward direction, away from the operator, 
where it is permitted to escape by de- 
forming the back cover plate. The 
gasketed and deformable back plate 
covers the entire rear of the unit and 
can be forced open by a minimum pres- 
sure of 3 psi. For added safety in the 
event of a high pressure surge, this back 
plate, which is screwed in place, will not 
detach itself from the gage, it is noted. 
The readily removable plate provides 
access to the tube and movement as- 
sembly without necessity for removing 
the indicator dial. Four types of bourdon 
tubes are available. Helicoid Gage Div., 
American Chain & Cable Co., Inc. 


37—LIQUID VALVE closes when 

the power fails 
For remote control operation, this 
heavy-duty valve is opened and closed 
by a built-in electric motor. A fail-safe 
mechanism is incorporated to close the 


December, 1958 


CONCENTROL 


PROVIDES 
LOW COST, EFFECTIVE CONTROL 
of FOAM and BOILER WATER CARRY-OVER 


PROVED BSUS A «= BEFORE: 

IN THE LAB: e Ge ware i ot hiahty ene 
; solutions in glass test 
; evlinder 


AFTER: 


Same solution after addition 
of 12 ppm of Bird-Archer 
Concentrol antifoam. 


PROVED 
IN THE FIELD: 


Concentrol eliminates foaming, maintains 
dissolved solids of 10,000 ppm with alkalinity 
in excess of 2,000 ppm in East Texas refinery. 


ee a 1 Ae 


Siu iG 


Concentrol reduces blowdown rate from 15% 
to 5%, keeps steam quality high in paper mill 
using highly alkaline makeup water. 


Concentrol climinates boiler carry-over 
caused by high alkalinity for an automobile 
radiator manufacturer using a carbonate water 
that is Zeolite softened. 


Concentrol is available in liquid, powder or briquette forms. Fast 
acting and resistant to hydrolysis or breakdown under normal boiler 
temperatures and pressures, it can be fed either continuously or in slugs 
to boilers. Many plants get the advantages of positive foam control p/us 
boiler water sludge conditioning by using Concentrol in combination 
with organic sludge conditioning agents. 


Let a Bird-Archer Water Treatment Engineer prove what Concentrol can do in your plant. 
Bird-Archer is always as near as your phone. ae 


BIRD-ARCHER 


WATER TREATING CONSULTANTS 
The BIRD-ARCHER Company, 4337 N. American St., Phila. 40, Pa. 


New York, Chicago 
The BIRD-ARCHER CO. of California, 415 Brannan St., San Francisco * Offices in Canada and Mexico 


For more data circle 558 on Post Card 


115 





breechings 
stacks 

air & gas ducts 
casings 
louvers 


bins & hoppers 


and plate ms 
fabrication for * 


power plants 


Ten, 
he he. a ae 


2s 


The fabrication of sheet steel 
and plate to exacting specifica- 
tions has been a specialty of 
Kirk & Blum for 50 years. Ex- 
ceptional experience and com- 
plete facilities for fabricating 
carbon steel, stainless, aluminum, 
monel and other alloys up to 
4” thickness. 


Send prints for prompt quotation 
or write for your copy of the 
latest Kirk & Blum Sheet and 


insulation jacketing Plate Fabrication Booklet. 


control panels & desks 


Whatever your requirements in 
sheet and plate fabrication . 
call on KIRK & BLUM. 


THE KIRK & BLUM MPG. CO. 
3230 Forrer Street, Cincinnati 9, Ohio 
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valve immediately should a power fail- 
ure occur, says manufacturer, and the 
valve is practically maintenance-free. 
This is attributed to such design fea- 
tures as a terque-type motor arranged 
to operate to a stall in both open and 
closed positions so that no limit switches 
are required; a floating bronze valve 
ball, hard chrome plated to resist 
scratching and pitting; and a resilient 
synthetic rubber seat, wiped clean each 
time the valve is opened or closed. 
Water turbulence and the resulting 
added friction loss are said to be elimi- 
nated because the full round port area 
does not change the water stream shape 
as it passes through the valve. Two 
standard sizes are available. Model 
MV-1000 is for 3-in. pipe, and Model 
MV-2000 is for 4-in. pipe. Bulletin A-28 
gives data. Gemco Inc. 


38—TIGHTENER for chain drives, 

comes in two sizes 
Designed to smooth out roller chain 
drives and provide ample take-up for 
fixed-center and vertical chain drives, 
the Chain Tightener comes in two stock 
sizes. Incorporating a fixed shaft on a 
heavy lead-screw built into a welded 


a 


steel frame, this device is described as 
compact, sturdy and unbreakable. The 
adjusting screw allows fine adjustment 
of the chain on the slack side while the 
drive is operating, manufacturer states. 
Pressure lubrication fitting, safety set 
collar included. Industrial Marketers. 


39—ELECTRONIC SCANNER has 

operational advantages 
Maintenance of process stability and 
close reproduction of operating condi- 
tions are advantages announced for the 
Kybernetes Scanning System. In an 
initial installation, it checks several hun- 
dred thermocouples in reactor shells and 
on other operating equipment. This 
digital variable indicator and tempera- 
ture monitoring system scans thermo- 
couples at a rate of 5 per second and 
determines when any exceed preset com- 
mon off-normal set point or a pre-set 
common alarm set point. If the first 
setting is exceeded, the time and iden- 
tity of the off-normal point is recorded 
on an adding machine-type printer. If 
the second (higher) setting is exceeded, 
the system shuts down the plant. 

This system also has a digital display 
panel so the thermocouple inputs can 
be programmed through an analog- 
digital system and be viewed at the 
panel. Digital trends may be observed 
at any of these points. Ability to cen- 
trally perform these functions is based 
on utilization of electronic comparing 
and analog to digital conversion circuits 
coupled with high reliability relay 
matrices for — scanning. Although 
designed for the petrochemical field, 
this scanner has application in the 
power, steel and other industries. Hagan 
Chemicals & Controls, Inc. 


POWER ENGINEERING 
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WITH AN ILLCO-WAY 


"POWER UNIT" 


These pictures show an Automatic Mixed- 
Bed De-Ionizer designed for an outdoor 
installation at a power plant in Louisiana. 
The high-pressure boilers require feed 
water of uniform maximum pu ‘ity — 
which this ILLCO-WAY “Power Unit’’ 
supplies without attention other than 
periodic checks of recording instruments. 
ILLCO-WAY “Power Units” are shipped 
completely assembled, ready for installa- 
tion and hook-up. 


REMOVES SILICA AND CO: 
The Mixed-Bed IonXchanger, as de- 
signed and manufactured by Illinois 
Water Treatment Company, is often the 
most economical and most reliable means 
for treating any kind of supply water to 
obtain the maximum purity required by 
modern power plants. See your ILLCO- 
WAY representative for details on specific 
applications. 

U.S. PATENTS: 2,771,424 2,605,084 


ILLINOIS WATER 
LLB A-WAY TREATMENT CO. 

840 Cedar St. 

Rockford, Ill. 


NEW YORK OFFICE: 141 E. 44th St., New York 17, N.Y. 
CANADIAN DIST.: Pumps & Softeners, Lid., London, Can. 
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Jacketed 


Valves 

that keep 

Viscous Materials 
flowing freely 


Note these features: 


Extra-large jacket space 
coal tar products, Straight-through flow 
asphalt, pitch, Drop-tight seal 
resins, varnish, Non-wedging discs 
waxes, paraffin, Quick-acting lever 
molten sulfur, 


for 


an Write for descriptive bulletin and 
our 60-day free trial offer. 


Gor 


EVERLASTING VALVE CO. 
47 FISK STREET, JERSEY CITY 5, N. J. 
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HERE’ S YOUR 


STEAM poe ONE 














FEATURES <i the SUPERIOR (@2)\(2"GL~ 


™ One purchase, backed by undivided responsibility. 
Shipped completely assembled after factory tests to assure highest 
operating efficiency. 
More than 80% thermal efficiency guaranteed. 
4-pass design provides 5 sq. ft. of heating surface per b.h.p. 
Induced draft fans which are built-in eliminate the need of an 
For complete details on the Superior “COMPACT Ts expensive chimney. 
write for bulletin 1006C. For details on larger size units Simple installation requires no special foundation. 
for capacities to 600bhp., write for bulletin 1O06F Clean, quiet operation. 
Heavy-duty, rugged construction assures long-lived dependability. 
Burner equipment to suit your fuel: gas, oil or both. 
Capacities from 20 to 300 b.h.p. for pressures up to 250 p.s.i., or 
for hot water heating. 


Specialists in PACKAGED BOILERS... exclusively 


TERI 


SUPERIOR COMBUSTION INDUSTRIES INC. PACKAGED BOILERS 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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CATALOG 
LIBRARY 


Standard catalogs listed monthly to 
help you maintain a reference library. 
To order, use the post card at right. 


BOILERS, GENERATORS 


201 Fire Tube Boilers — This 12-pp 
catalog describes Superior Compact pack- 
aged boilers in capacities from 20 to 200 
bhp. Interesting arrangement of text, illus- 
tration and color is used to explain many 
features of the units. Gives complete data 
for boilers for firing oil or gas or both. 
Superior Combustion Industries, Inc. 


202 Package Boilers — This 12-pp 
booklet on package steam generators de- 
scribes the formulas behind all package 
steam generators, and illustrates how in- 
stallation of a package steam generator can 
raise steam capacity in an existing boiler 
room. Cyclotherm Div., National-U. S. 
Radiator Corp. 


204 Packaged Steam Generator — 
Advantages of company’s baffieless, pres- 
surized two-drum water tube packaged 


units are detailed in 12-pp Catalog SB-59. 
Features of the completely integrated gen- 
erating plant, which requires no field pip- 
ing, wiring, brickwork or special founda- 


tion, shown. Erie City Iron Works. 
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205 Packaged Steam Generator — 
This bulletin describes company’s type 
DK packaged water tube steam generator 
available in units from 6000 to 60,000 lbs. 
of steam per hour and design pressures 
from 200 to 600 psi. Gives features, size 
and capacity of these boilers. E. Keeler Co. 


207 nes Generators — Twelve- 
pp Bulletin PSG-2 contains design and 
construction details on company’s package 
unit steam generator —a vertical, bent 
— longitudinally fired water tube boile ar. 
Capacities, dimensions and weights are 
tabulated. Henry Vogt Machine Co. 


209 Integral-Furnace Unit — Bul- 
letin G-94 describes the Type PFI in- 
tegral-furnace boiler, a pressurized-furnace 
oil- and gas-fired steam generator for 
power, process or heating loads requiring 
steam capacities to 400,000 lb-hr. at pres- 
sures to 1150 psi and temperatures to 900 
F. The Babcock & Wilcox Co. 


210 Low Pressure Heating Plant 
— Guide specifications for typical low- 
pressure commercial heating plants are pre- 
sented in this 35-pp publication. Scope of 
guide specifications and basis of recom- 
mendations are detailed, and an index to 
specifications is given. Tabulated data are 
included along with drawings of typical 
boiler room, over fire air system, and 
stacks. Bituminous Coal Institute. 
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FUEL BURNING EQUIPMENT 


211 For Burning Refuse Fuel — 
This 8-pp bulletin describes refuse fuel 
burning equipment, including a pneumatic 
refuse fuel distributor which spreads refuse 
fuels such as bark, wood chips, and bagasse 
uniformly over the grate surface. Discusses 
components. Riley Stoker Corp. 


212 Oil and Gas Burners — Bulle- 
tin OB-53, 28 pp, gives principles of selec- 
tion and application of oil or gas burners, 
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or a combination of both for standard and 
wide capacity range operation, together 
with air registers and fuel oil heating and 
pumping sets. Conversion table shows ap- 
proximate relationships between quantity 
of oil burned, boiler eapacity and air re- 
quired for combustion. The hasineer Co. 


213 Pumping, Heating Units — 
Featured in 16-pp Bulletin 40 is a line of 
fuel oil pumping and heating units for 
preparing heavy fuel oil for combustion in 
all types of oil burners. Various types of 
industrial applications are illustrated, and 
ratings, specifications, a diagrammatic 
view of fuel oil pumping and heating unit, 
given. National Airoil Burner Co., Inc. 


TUBING AND ACCESSORIES 


214 Heat Exchanger Tubing— 
Cited in 30-pp Catalog A-205 are typical 
cases where cupro-nickel or Monel tubing 
installed in heat exchangers resulted in 
substantial savings and better effici iency 
through longer tube life. Describes appli- 
cations of this tubing in various instances 
where unusual water conditions required 
it: The International Nickel Co., Inc. 


215 Tubes and Plates — Publication 
B-2, 46 pp, covers the subject of tubes and 
»lates for condensers and heat exchangers. 

‘ields of application and particular prob- 
lems encountered in each are described 
Information on condenser tube alloys, 
| ee for tube sheets and baffles, manu- 
acturing methods, installation, opera- 
tional factors affecting tube life, corrosion 
factors in condenser tube service is pre- 
sented. The American Brass Co 


217 Tube C leaners—Bulletin G- 
515 describes company 8 line of air, steam 
and water driven tube cleaners and acces- 
sories. Photos of the various types of clean- 
ers are included, along with descriptive de- 
tails and specific ation data. Elliott Co. — 
Roto Plant, Div., Carrier Corp. 


218 Life Extension for Condenser 
Tubes — The 32-pp current edition of this 
booklet reports on research into the causes 
of corrosion and means of combating them, 
as well as the choice of condenser tube ma- 
terials. Points out that Admiralty metal, 
long a standard for power plant condenser 
tubes, works satisfactorily in most instal- 
lations, but other alloys may be necessary 
in others. Revere Copper and Brass, Inc. 


COAL AND ASH HANDLING 


220 Improved Crushers — Bulletin 
12-C, 16-pp, describes company’s line of 
crushers for reducing coal, coke, glass 
cullet, gypsum, lime, metal turning, sugar, 
sulphur and similar lump materials. Cov- 
ers Knitted ring type crushers, two-stage 
double-roll crushers, single-roll crushers 
and double-roll crushers. Photos, sizes in- 
cluded. Stephens-Adamson Mfg. Co 


222 = Shredders, Crushers — Bulletin 
257 describes and illustrates hammermills 
and shredders, rolling ring and special 
crushers for reducing chemicals, minerals, 
ceramics, and other materials including 
wood waste. Discusses construction fea- 
tures of the line and includes dimensions. 
American Pulverizer Co. 


224 Why Stainless-Clad Steel — 
Advantages of stainless-clad steel for coal 
handling equipment are detailed in this 
16-pp bulletin. Photo-stories of typical ap- 
plications in hoppers, chutes, bunker 
noses, included. Lukens Steel Co. 


WATER CONDITIONING 
226 Boiler Water Treatment — 


Chemical reduction of oxygen in boiler 
feedwater with hydrazine is the subject of 
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Oo Long Retractables 


OQ Deslaggers 


Showcase super-critical steam generator will be equipped with a 
Selective-Sequence System that includes Vulcan T-30 long retractables 
with 30 to 37-foot travels, half ‘tracts with 19-foot travels. Wall deslaggers 


and air-preheater cleaner controls will also be used. 





How Copes-Vulcan control systems boost power plant efficiency 


Nerve center for precision boiler cleaning, the SSC- 
120 Selective-Sequence Controller is pre-wired and factory 
assembled for positive control. It handles up to four cycies 
for each blower. A 60-station model is also available. 


Vulcan soot blowing system saves 
steam, air and manpower 


A Vulcan Selective-Sequence System gives the operator 
the ultimate in finger tip control of individual soot 
blowers. He can set up a sequence to assure thorough 
boiler cleaning and forget it. He can monitor the 
program at a glance, stop it, restart it or change any 
soot blower from any point in the sequence to another 
to improve cleaning or conserve the blowing medium. 
Here’s complete flexibility without extensive time con- 
suming wiring and piping changes. 

Besides Selective-Sequence, Vulcan also builds Auto- 
matic-Sequential Systems that can use steam and/or 
air without a change in equipment, and can provide 
both simple automatic or manual control. 


A complete line...a complete service 

Over 50 years of design experience backs Copes-Vulcan’s 
broad line of control systems for boiler cleaning, 
combustion, feed water, pressure reducing and de- 
superheating. 

Whether furnished in individual units or integrated 
into a single system, each installation gets custom 
design, skilled continuing service. Trained service men 
help set up a routine inspection-maintenance program 
. .. Visit each installation periodically. 

Bulletin 1029 details Vulcan Automatic Soot 
Blowing Systems. Write for your copy today. 


Copes-Vulcan Division 
BLAW-KNOX COMPANY 


Erie 4, Pennsylvania 
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NOW-Steam Atomizing JUST SE] THE DIAL... 


WITH 


PUCITT YVONNE TTT (Ok A REPRESENTATIVE 
A ; SAMPLE OF A SAMPLE 
Packaged Fring Units 


FOR OIL AND/OR GAS FUELS AMERICAN 
SAMPLE 
CRUSHER 





WITH NEW 
ADJUSTABLE 
SAMPLING HOPPER 


Does the job so quickly, effi- Any Amount— from 


ciently, there's no loss of moisture ; 0 to 20% —in One 


content in sample. . 
° Operation! 
FAST Up to 1 tph (Model 
; : ry 15 x 9); “A tph 
Ry ; 
— for Model 9x9 
AUTOMATIC (shown) 
[iae), ie), 1.4.18 EFFICIENT Once-through and 
the job's done! * for capacities up to 6 tph, 
CLEAN ...SAFE LOW COST Practically no wear American recommends the 
to an American "13" series. Literature on 
@ Fully Automatic @ Low Fire Start Somple Crusher. request. 
@ Electric-gas Ignition @ Modulating Fire 
Control @ Damper Sequence Control 
@ Forced Draft Combustion Air @ Elec , _ 
tronic Combustion Safety Supervision Sf ‘ 
Aechanical Atomizing—Steam assisted Md 
mixing oil burner @ Ring or e. 
al type Gas Burner for gas fuel r tT 


tested. before shipment I. PULVERIZER COMPANY =) nipucatons ane Manajactinens of Rip Crushers aad Prterigess | 


NOW .. . with the new Series 20 Pack- — ; 
aged Firing Unit you can have all the y 1431 MACKLIND AVE., ST, LOUIS, MO 
advantages of the outstanding Dual 


Stage burner in a completely packaged 
unit equipped with the latest in electronic 
safety controls to give automatic start, 


automatic modulation, automatic shut- oe . GS 
down for Connecticut eneral 


Series 20 Packaged Firing Units are 
factory fire tested, ready for immediate 
and low cost installation in your furnace 
room. They need only oil, gas, steam, 
draft and electrical connections—every- 
thing else needed for fully automatic 
burner operation is there 

Capacities of standard units range 
from 200 to 830 boiler horsepower. 
(7,200 to 30,000 pounds of steam per 
hour). Larger units are available on 
order to meet your special needs 

Units may be used with any standard 
boiler or furnace under natural or in- 
duced draft, or with pressurized boilers 
—in which case the unit provides suffi- 
cient forced draft to overcome draft loss 
through boiler. Where a high chimney or other major structure that is well-protected 
induced draft fan is used, an automatic : ’ 
damper motor is furnished to provide a S | eC () against surge pressures and water hammer 
constant furnace draft during operations; by Williams- Hager Silent Check Valves. 
and a reduced or zero draft during shut- 


downs PIPING SYSTEMS Write for Bulletins: No. 654 on 
Preventative Maintenance consists Valves: No. 851 on Cause, Effect 


chiefly of keeping the burner gun clean, and Control of Water Hammer 
with periodic inspection and cleaning of ‘ ' 
strainers and safety devices. This mini- 
mum maintenance will give your engi 
neer or fireman extra time to attend to , WILLIAMS *HAGER 
blow-down, soot-blowing, or to check 

aati 


operations and efficiency of plant and 4 
auxiliary equipment , wan DS 
For complete details, specifications, mae: ; * 
illustrations, and dimensions write today ~~ , 2 £ / ff 
J , P , _~.. 4% , & id 
for Bulletin No. 28. Centers @ulded # ¥ { 
When used in conjunction with a Type for lines 
National Airoil Fuel Oil Pumping and 11010 


Heating Unit (Bulletin No. 40) a most 
reliable combination results. 


NATIONAL AIR OIL 
BURNER COMPANY, INC. riven Sass homey nc THE WILLIAMS GAUGE CO., Inc. 


1260 E. Sedgley Ave. Philedsiphle 34, Pe - eC Chane tne Heating 143 Stanwix St.+ 2 Gateway Center - Pittsburgh 22, Pa. 


S. W. Division: 2512 So. Bivd. Houston 6. Texas tr tor: Kerby Saunders Our 72nd Year © 1886-1958 
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This dramatic new office for Connecticut 
General Life Insurance Co. in Hartford is an- 


Globe Type for 
lines 3 ‘to 24". 
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10-pp Bulletin BW-7. Economy and opera- 
tion, handling of the Deoxy-Sol, methods 
of analysis and other details are covered 
Fairmont Chemical Co., Inc. 
228 Water Treatment Equipment 

-An cutline of modern water treatment 
equipment is presented in this 10-pp 
Bulletin 4433. Discusses water impurities 
and methods of treatment, typical water- 
treatment aerators, degasifiers, 
deaerators, chemical feeders, precipitation 
equipment, filters, and ion exchange 
equipment. The Permutit Co, 

e 


systems, 


230 Feedwater Treatment — Proc- 
ess Bulletin Bl, “Treatment of Boiler 
Fee dwater by Direct, or Internal Method,” 
discusses advantages of direct treatment, 
as a complete treating program or 48 4a 
supplement to external systems. [Explains 
why direct treatment is convenient, 
nomical. National Aluminate Corp 


231 = Mixed-Bed De-lonizers — Prac- 
tical equipment for mixed-beh de-ioniza- 
tion of flow rates of 5 gph to 5000 gpm is 
described in this 8-pp bulletin. Advantages 
of construction and design are detailed, as 
well as mechanical features, installation 
operation. [Illinois Water Treatment Co 


233 Consulting Service — Advan- 
tages of company’s consulting service are 
detailed in 8-pp Bulletin 5006-A. How the 
service is qualified to solve problems con- 
cerning and control in 
boilers, cooling systems, and process waters 
is discussed. Dearborn Chemical Co. 


235 Anti-Foam Agent — A cure for 
carryover of boiler water due to foaming is 
described in this illustrated brochure on 
Concentrol —a surface active agent of 
the polyalkylene glycol group. Before and 
after photos illustrate performance charac- 
The Bird-Archer Co 


eco- 


scale corrosion 


teristics in test case 


REFRACTORIES, INSULATIONS 


237 Refractory Castable Bulletin 
R-40 describes the use of Kaocrete, com- 
pany’s refractory castable, in boiler ash- 
pits. A discussion of the various methods 
of ash removal, along with the maintenance 
problems peculiar to each, is presented 
Four installations detailed. Refractories 
Div., The Babcock «& W ileox Co, 


238 Refractory Mortar — This is a 
24-pp manual covering the use of Lumnite 
calcium-alumininate cement as a mortar 
mix for gun-applied linings in power plant, 
refinery and metalworking equipment. In- 
cludes data on mortar preparation, placing 
procedures, curing: also general instruc- 
tions. Universal Atlas Cement Co. 


239 Industrial Insulations— 
Thermal, mechanical, physical, and chem- 
ical characteristics of company’s industrial 
insulations are presented in 20-pp Catalog 
J-424. Includes data on high temperature 
spun-mineral wool insulating block, blan- 
kets, pipe coverings and cements and on 
mineral wool industrial felts and ditt 
insulation. Baldwin-Hill Co. 


HEATING 
2471 Electric Heating Units--Cat- 


alog 50, 50 pp, contains complete engineer- 
ing data on electrical heating units and 
equipment, including strip elements, fin- 
strip elements, tubular elements, cartridge 
elements, ring elements, immersion heat- 
ers, circulation heaters, radiant heaters, 
forced air duct heaters, unit heaters, hot 
plates. Edwin L. Wiegand Co. 
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si, 


a new, 
superior system of 


is 


CABLE and TUBING 


RACE WAYS... 


PENDING 


ma a 


A completely engineered system of cable ways, production produced 
and die formed for uniformity with up to twice the strength of ordinary 
trays, by actual laboratory tests. The universal splice plate joins all 
parts through the side channels only. All curved fittings are joined at 
the end of the radius (no tangent material is required) permitting 
continuous curves. This feature provides greater flexibility of applica- 
tion in tight places and creates an endless variety of combinations for 
a simple solution to any design problem of change of direction or eleva- 
tion with a complete set of standard fittings. 

Comes in 6”, 12”, 18” and 24” widths, in standard 12’ lengths to further 
speed up installation time. Cable way can be cut to length at any point— 
insides and bottom always smooth—all sections punched for easy in- 
stallation—perfect fit at all times. Neat, clean and uniform in appearance. 


EASY TO INSTALL + SAVES TIME + SAVES ON MATERIAL 


GALVANIZED * NO MAINTENANCE PROBLEM 





Write for new complete catalog. 
Distributors in all principal cities. 
Contact the Grip-Strut distributor 
under “Conduits” in the classi- 
fied telephone directory. 


propucts pivision Hp S&S LOBE Company 


4022 S. PRINCETOM AVE. + CHICAGO 9, ILL. 
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OIL BURNERS 


7 ADVANTAGES 


They may be installed in practically al 
types of pulverized coal burners, with 
these seven important advantages: 

® They worm up cold furnaces 

@ They ignite pulverized coal—safely 


They assure continuous operation 
in case coal system fails 


They provide efficient and safe 
operation on bank and at low loads 


They respond almost instantly to 
euda load ch g 





They permit operation with oil or 
coal— whichever is available and 
lowest in cost per BTU. 


All capacities of steam, air or me- 
chanical-atomizing types are inter. 
changeable 


The foregoing are only a few of the reasons 
why Enco oil-burners have been bought 
by a long list of leading industrial firms. 
Details of how Enco oil-burners can be 
adapted to your present pulverized coal 
burners will be gladly supplied — without 
obligation. Write The Engineer Company, 
75 West St.. New York, N. Y. 


Combination coal 
and oil burner 
(Steam or gir 
atomizing type) 


Combination coal and oil burner 
(Mechanical atomizing type) 
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ELECTRICAL EQUIPMENT 
243 Handbook on Fuses — This 12- 


pp booklet contains practical information 
on how to get safe, dependable, trouble- 
free electrical protection. Shows what to 
do when fuses blow, how to determine 
cause of blows, what kind of fuse to use 
for various circuits. Contains short history 
of fuses. Bussmann Mfg. Div 


244 Cable Troughs—This 28-pp 
catalog offers a simple solution to any 
design problem of change of direction or 
elevation with a complete set of standard 
fittings, horizontal elbows, inside and out- 
side vertical elbows, ties, crosses, covers 
and special devices. The Globe Co. 


245 Electrical Enclosures — Bulle- 
tin EE, 14 pp, describes company’s line of 
sheet metal electrical enclosures and other 
related items for a variety of applications 
Covers control desks, electrical cabinets 
and enclosures, power distribution and 
control panels, boiler, turbine generator 
control panels, switchgear housings, and 
others. The Kirk & Blum Mfg. Co. 


246 Testing Instruments—Bulle- 
tin 19-58, 16 pp, features company’s elec- 
trical testing instruments, including ohm- 
meters, ground testers, dielectric test sets, 
motor rotation tester, cable fault locating 
equipment, transformer turn ratio test 
sets, corona test equipment, frequency 
meters, tachometers, others. Includes pho- 
tos. James G. Biddle Co. 


MECHANICAL POWER 
TRANSMISSION 


247 Self-Aligning Coupling— 
Featured in this illustrated bulletin are 
company’s self-aligning forged steel cou- 
plings designed to transmit maximum 
torque indefinitely. A cutaway view show- 
ing component features and tables of rat- 
ings are included. Koppers Co., Inc. 


248 Controlled Speed Systems — 
Eight-pp Booklet F-1952 describes typical 
installations for controlled automatic vari- 
able speed systems, including control of 
liquid level, pressure, rewind tension, speed 
sensitivity, load, position or link synchro- 
nization, temperature, multiple drive con- 
veyors. U. 8. Electrical Motors Ine 

250 Shaft-Mounted Reducers— 
Bulletin A-637A, 28-pp, describes complete 
line of Torque-Arm speed reducers, avail- 
able in single and double reduction units 
capable of delivering up to 100 hp at 100 
rpm. Product photographs, installation 
pictures, engineering drawings and selec- 
tion tables included. Dodge Mfg. Corp. 


INSTRUMENTS AND CONTROLS 


252 Guide to Gages—Catalog 
300-B, 112 pp, features Ashcroft Dura- 
gauges, Maxisafe, pneumatic receiver, re- 
cording, quality, drawn case, chemical and 
special application gages. Also presented 
are gage testers, pneumatic transmitters, 
gages for nuclear energy. Engineering data 
and charts are provided. Instruments 
shown cover dial sizes from 2 through 24 
in. Manning, Maxwell & Moore, Ine 


253 Metering, Control Systems — 
Bulletin 500 describes purpose, design and 
operation of company ’s metering and con- 
trol systems. Includes discussion of pneu- 
matic and electric telemetering and pneu- 
matic control. Bailey Meter Co 


254 Ring Balance Meters — Speci- 
fication Sheet PM-10002 features a line 
ot ring balance meters designed to convert 
fluid differential pressure measurements 
into flow records and indications. Includes 
description of operation, specifications 
Hagan Chemicals & Controls, Ine. 


255 Bi-Color Gage — Bulletin 2044 
describes advantages of the Multi-Port 
bi-color gage developed to eliminate com- 
mon gage troubles encountered in low and 
medium pressure ranges. Design features 
shown. Diamond Power Specialty Corp. 


256 For Feedwater Analysis — Bul- 
letin 148BP contains a technical discussion 
of manufacturer’s analyzers for determi- 
nation of dissolved oxygen and hydrogen 
in feedwater. Discusses both O and H units 
as to function, ranges, accuracy. Cam- 
bridge Instrument Co., Inc. 


258 Cut-Outs and Alarms — Bro- 
chure D2 describes electrode type equip- 
ment for installation on water columns to 
provide fuel cut-out, high and low water 
level alarms and pump cut on and off 
teliance Gauge Column Co 


260 ideas on Push-Pull Controls 

Included in this ‘Idea File” are answers 
to a power engineer’s questions on the us¢ 
of push-pull controls. A general informa- 
tion booklet discusses remote control ap- 
plications, explains construction and oper 
ation of company’s Tru-Lay controls. Sep- 
arate bulletins are devoted to standard 
assemblies, bracket-type head controls 
Automotive and Aircraft Div., American 
Chain & Cable Co., Ine 


PUMPS AND COMPRESSORS 


262 Controlled Volume Pumps — 
Bulletin 953, 24 pp, describes and illus- 
trates use of controlled volume pumps in 





What's the low-down 
on blow-down? 


The whole story will probably surprise you. It is true, for 
example, that about 90% of all boiler blow-down today is 
still hit-or-miss. It’s also true that equipment to do the job 
right can save enough wasted heat units to pay its own way 
in a matter of months. To get all! the eye-opening facts send a 
card, letter or wire to The Madden Corp., 1345 Jarvis Ave.. 
Chicago 26, Ill., and ask for “Blow-down Low-down.” 
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DEOXY-SOL 


SOLUTION OF HYDRAZINE 


° Oxygen- 


. Scavenger 


¢ for 
¢ Boiler Water 


e Treatment 


EAiRMOUN 








CHEMICAL CO., INC, 
136 Liberty St., New York 6,N.Y. 
Midwestern Representative: 

4. H. Delamar & Son, Inc. 


4529 No. Kedzie Avenue 
Chicago 25, Ill. 


Ask for pamphlet BW-7 
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HIGH 
PRESSURE 
CLEAN OUT 
DOORS 








Asbestes-Packed Cast iron Construction 
Double Crossbar, Hinge and Handwheel Design 
Right or Left Hinge 


Available with Double Locking Device to 
prevent accidental locking from outside only 


Assures Maximun Strength, Efficiency and 
Economy for every High Pressure Application 


IMMEDIATE DELIVERY IN SIZES 
FROM 15” x 18” to 24” x 36” 


FROM $95.00 to $275.00 each 


CONNERY 
CONSTRUCTION COMPANY 


STEEL PLATE CONSTRUCTION 
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industrial water treating systems. Con- 
struction and operation features are de- 
scribed, capacity-pressure ranges and speed 
and stroke length adjustments are charted. 
Typical chemical feed and water testing 
systems are presented through text and 
diagrams. Milton Roy Co. 


263 Flow Control — Twelve-pp Cat- 
alog 801 describes four basic models of 
precision proportioning pumps for uses 
requiring accurate and positive propor- 
tioning of flow in range of 0 to 730 gph. 
Materials of construction, capacities and 
pressures are shown for each. Diaphragm 
valves are discussed and their features 
noted. Hills-McCanna Co. 

264 Low Pressure Compressors — 
Eight-pp Bulletin A-95 describes a line 
of low pressure compressors for heavy 
duty industrial applications. Engineer- 
ing design features are detailed and 
advantages explained. Joy Mfg. Co 


PACKINGS, GASKETS, SEALS 
266 Mechanical Packings—Fea- 


tured in 24-pp Catalog 56 are several re- 
cent packing developments including the 
multi-purpose Bel-Vee V-Ring packings, 
the long wearing criss-cross braid packing 
series, twisted foil packings for oil and 
distillate temperatures to 1000 F, and an 
Inconel-wire reinforced plastic packing for 
valves handling superheated steam. The 
Belmont Packing & Rubber Co 


267 Gaskets and O-Rings - 
kets, bavk-up rings and O-rings impervious 
to acids, alkalis, corrosives and solvents at 
temperatures from 120 to 500 F are de- 
scribed in 6-pp Bulletin P-327. Information 
includes service and mechanical recom- 
mendations, data on operating pressures 
and standard sizes. Crane Packing Co 


— Gas- 


OTHER EQUIPMENT 


268 Lubricants — Specification, 
Classification — Vital information on se- 
lection of lubricants is presented in 10-pp 
Vol. 41, No. 4 of “‘Lubrication.’’ Covers 
such items as performance specifications, 
initial suitability of lubricants, quality of 
lubricant, effect of lubricant on produc- 
tion; effect on maintenance, effect on 
power, effect on cost, and features a look 
to the future. The Texas Co. 


269 Better Fuel Performance — 
This bulletin describes two of company’s 
products designed for better fuel perform- 
ance and economy. The first is a fuel oil 
sludge dispersant which prevents sludge 
and moisture separation in heavy fuel oil. 
The other is a soot remover. Western 
Chemical Co, 


270 Lithium Greases — This prod- 
uct information bulletin presents manu- 
facturer’s six Litholine industrial greases, 
stressing industry advantages offered by 
these multi-purpose greases. Gives prop- 
erties of the greases, general application 
and performance characteristics and in- 
cludes test data. Sinclair Refining Co. 


271 > Versatile Industrial Oil — De- 
scribed in 20-pp Form AD 4078 is an all- 
purpose oil nies protection for a wide 
range of indusirial equipment, and avail- 
able in 15 viscosity grades. Discusses six 
major characteristics of the oil; explains 
and pictures its use in hydraulic systems, 
speed reducers, air compressors, electric 
motors, hydraulic turbines, bearing sys- 
tems, etc. A chart shows grades available, 
uses, properties. Standard Oil Co. (Ind.) 


PERFORMANCE 
with 
SIMS 


HUSHEATERS 


NO VIBRATION 


Always in hot water 
but never complains! 


Now you can Inject Live Steam Into 
liquids in processing plants, boller 
feed hot wells or elsewhere without 
nerve-shattering noise and tank- 
wrecking vibration. 


c PIPE THREAD 
/ 











—— STEAM— 








Ne 


The Sims HusHeater: 


® Conserves maximum heat in 
available steam. @ Heats liquids 
efficiently. ® Eliminates burning ard 
discoloration of liquid in process. 
@ Reduces burden on heater. ® 
Reduces back-pressure on auxili- 
aries. © Intreases temperature of 
feed water to the boilers. © Saves 
Steam. 


Steam flows down thru the center 
tube, and up thru converging 
nozzles. The high velocity sucks the 
liquid in to mixing chamber along 
the hot center tube. No moving 


parts, 
¢. 


PUMP VALVE CO.,INC. 
1314 Park Avenue Hoboken, N.J. 
(N.J.) SWarthmore 2-0600 (N.Y.) BArclay 7-7661 

CABLE: SIMSVALV HobokenNJ 
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If you burn coal the 


downturn 


will increase boiler efficiency! 


By adding OXI Crystals you get more heat and steam with 
less fuel, minimize smoke, insure full boiler output art all 
times, completely oxidize all combustible deposits from 
firedoor to the top of the stack . . . all this with very little 
labor involved. 


OXI Crystals will also get rid of slag, firescale, encrusted 
carbon and soot in your boiler .. . fast! 


We are so confident that OXI will satisfy you we offer 
it under an iron-clad guarantee. 





Learn more about Also ask about KOR, the perfect 
this amazing product. fuel oil conditioner . . . and 
Write today for full SURFBLOW, the floating boiler 
information water skimmer. 











CORPORATION 


812 — Box 485 


GARY, INDIANA 
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. CAMBRIDGE 
GAS ANALYZERS 


at the ‘ , F 
Same ‘ture — different setting. Top shows 
23rd NATIONAL POWER SHOW | ee tes 








complicated, space-wasting duct system which 
routed fumes back into plant for discharge 


COMBINATION DISSOLVED OXYGEN AND. DIS- through stacks. Bottom shows nine new 36” 
SOLVED H EN ANALYZER, to record oxy- ee se 
gen dissolved in boiler Sageets and hydegm & Aerovent “SP-7” Duct Fans installed to take 


steam condensate. 
fumes up and out, saving valuable floor space 
COMBINATION OXYGEN, CARBON DIOXIDE, AND ; 
}cagennenny sgh ANALYZER — a kiln gas sevesdes in busy working area. Just one of hundreds 


A + 
lime. me, 7 Pr 


Bail re) : ? 
— of successful Aerovent installations charac- 


OXIDE ANALY PRECORDER, a terizing modern air engineering in action. 
top gases and gas generators. Bulletin 203 


BOOTHS 471-473 











Write for free BULLETIN 400 
HYDRAZINE ANALYZER, ranged 0-100 Parts per 
Billion, to record the N:H, in boiler feedwater or 
steam condensate. Bulletin 204 


a COMBUSTIBLES ANALYZER RECORDER 
be led ~ “4 Bull monitor generators and All Aerovent Fans are rated in accordance with the 
nian = letin 30S Stand oa Test Code and U.S.D.C. Comm. Std.C$178-51. 





PORTABLE pH METERS; three models for laboratory,\plant and chemical 
processes. in 207 
\ 


Special SINGLE AND MULTI. ‘POINT pH INDICATORS, RECORDERS f 
AND CONTROLLERS — high p electrodgs. Bulletin 208 a C7, 
Visit us at Booths 471-473, or send for any of the above bulletins. + ‘if DW 


CAMBRIDGE INSTRUMENT COMPAN FAN COMPANY, INC. 


3552 Grand Central Terminal, New York 17, N. Y. ASH and BRUSH STS. + PIQUA, OHIO 
PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS Member Air-Moving and Conditioning Assn. (AMCA) 
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GENERAL 


S SES usted name in coal 


“of 
aL For many decades, General Coal and its Asso- 
r 


ciated Companies have successfully met the 


* 


General Coal Company 
123 SOUTH BROAD STREET, PHILADELPHIA 9, PA. 


varied needs of all types of coal consumers. 
You can rely on this experience for all your 
coal requirements. 


MORELAND COAL COMPANY 


WN 
me: 
Pron’ 


EGA COKE & COAL COMPANY 


DENDROD 


O-HIGHLAND COAL COMPANY 


Hazle Brook Premium Anthracite 





GENCO ANTHRACITE & 
BITUMINOUS COALS 


irwin, Pa. New York Norfolk 
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STRAINER TROUBLES? 


Better buy Armstrongs— 
they’re trouble-free 


STAINLESS SCREEN IS 
STANDARD—no main 
tenance problem here 
Choice of wire mesh, 
or perforated 
GASKET CAN'T BLOW 
OUT—Stainiess-asbes 
tos gosket is locked 
in. You get a positive, 
leak-proof seal 

NO “FREEZING IN” 
—Straight bushing 
threads prevent it 
Bushing and screen are 
always easy to remove 


NOW mim 
IN AN EXPANDED 
RANGE OF SIZES 





Sizes from 2" to 6” 
Semi-Steel for pressures to 250 psi 

Carbon Steel for pressures to 600 psi 
Chrome Moly Steel for up to 950° F, 900 psi 


For details, get Bulletin 605. Ask your 
local Armstrong Representative for a 
copy, or write today to: 


ARMSTRONG MACHINE WORKS 


= Rae 


SATISFACTION GUARANTEED, 
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The easiest—and quickest— 
way to order bulletins and 
catalogs described in this 
magazine is to use the post- 
age-free Reader Service Cards 
on pages 119-120. 


All you need to do is cir- 
cle the item numbers of those 
you want. Then fill in your 
name, job title, company name 
and address—and mail the 
card. 


You may also use the Reader 
Service Cards to request infor- 
mation on products described, 
or literature mentioned in the 
ads—just circle the number be- 
low the ad. 
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POWELL 


world’s largest family of valves 


Fig. 19084—Steei Pressure Seal Globe 
Non-return Valve for 900 W.S.P. Spur Gear 
operated. Can be furnished with bevel gears. 


Fig. 6003 WE—Steel OS. & Y. Welding Fig. 1793—1ron Body Bronze Mounted 0.S.&Y. 
End Gate Valve for high pressure service— Gate Valve for 125 W.S.P. Solid wedge disc. Sizes 
600 W.S.P. Steel valves are available for under 8” can be supplied with double wedge disc. 
pressure from 150 to 2500 W.S.P. 


ome 


, 


Fig. 3061 WE—Steel Welding Fig. 375—Bronze Gate Valve for 200 
End Swing Check Valve for 300 WSP. Union bonnet, inside screw 
W.S.P. No obstruction to flow ,' rising stem. Renewable nickel- 
through when wide open. bronze Solid or double wedge disc. 


Fig. 125023—Large Steel Pressure Seal 

Gate Valve for 2500 W.S.P. Equipped with 
Electric Motor for operation by remote control. 
Steel Pressure Seal Valves can be furnished for 
pressures from 600 through 2500 pounds. 


FOR EVERY FLOW CONTROL PROBLEM Powell offers more kinds or types of valves, 
available in the largest variety of metals and alloys, to handle every flow control requirement. 
Your local valve distributor will be glad to tell you all about them. Or write to us for the full facts. 


THE WM. POWELL CompPAaANy * Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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Get extra service life — extra protection 
with Texaco Regal Oil R & 0 


call the nearest of the more than 2,000 Texaco Dis- 


There’s extra service built into Texac’ Regal Oil R&O 
because it gives dependable protection against rust and 
oxidation as it lubricates. It’s a first rate lubricant forti- 
fied with extra resistance to the formation of rust, sludge 
and foam. 

The additives in Texaco Regal Oil R&O keep 
systems clean. The oil circulates freely throughout an 
extra-long service life. The bearings stay cool and the 
governor runs steadily and dependably. 

Phere is a complete line of Texaco Regal Oils R&O 
to give long-term protection to any type or size of tur- 
bine. A Texaco Lubrication Engineer will be glad to 
help you select the right oil for your equipment. Just 


tributing Plants in the 48 States, or write: 
The Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 


/ IN ALL 
y 48 STATES 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 


(PARTS, INVENTORY, PRODUCTION, DOWNTIME, MAINTENANCE) 
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